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Armstrong traps vent air 


to give you hotter machines 


HIGHER TEMPERATURES 
MEAN MORE OUTPUT 





Temp. of Temperature of Steam Mixed with Various 
Steam with No| Amounts of Air. (Per Cent Air by Volume) 


Alr Present 10% 20% 30% 








10.3 240.1 234.3 228.0 220.9 


25.3 267.3 261.0 254.1 246.4 Every time an Armstrong steam trap opens 
50.3 298.0 291.0 283.5 275.1 there is a momentary pressure drop which “pumps” 
air down to the trap from the unit being drained. 

1 The air passes through the bucket vent and accum- 
et omer —_ a oe ulates at the top of the trap to be discharged along 
THIS TABLE TELLS THE STORY. You can’t get the with condensate each time the valve opens. 


maximum temperature you need unless you get : . . , 
, . — This one basic benefit of the Armstrong trap is 
the air out. 


saving industry thousands upon thousands of dollars 
through faster heat-up and higher, more uniform 
temperatures with resultant greater output and time 
and labor savings. 


75.3 320.3 312.9 304.8 § 295.9 























You can have this benefit. The cost of Armstrong traps 
is small in relation to the efficiencies they effect. Call 
your nearby Armstrong Representative today. 


ARMSTRONG MACHINE WORKS 
820 Maple Street © Three Rivers, Michigan 


PYROMETER TESTS SHOWS 30° TEMPERATURE 
INCREASE on flatwork ironer rolls at Peter Bent 
Brigham Hospital, Boston, after installation of HOW TO SELECT the right =x 
Armstrong traps which vent air slong with trap for each application, in- ARMSTRON, 
condensate. stallation pointers, prices, 
capacities, other facts and 800K 
figures are contained in the 
36-page STEAM TRAP BOOK. 
Send for your copy. ® 





DOUBLE HEATING DUTY 


from Bias unit heaters 


Brand new idea in heat diffusers 


Block drafts from a window and send heat down a 
production line — with one unit ... Wrap a doorway in 
comfort and heat a row of work benches — with one unit... 
Warm a chilly wall and send comfort into a tool room — 
with one unit... 


A Trane Unit Heater with finger-tip adjustable Louver 
Cone or Louver Fin Diffuser aims heat more accurately, 
diffuses it more evenly, throws it farther, or sends it in 
several directions at once if you like. 


The completely adjustable diffuser blades split, diffuse 
and control the air flow, making Trane Unit Heaters more 
efficient, more versatile than ever before. 


And the diffusers do even more than shape the heat 
pattern to fit your job: The Louver Cone Diffuser is 
designed to straighten out the natural corkscrew motion 
of the air flowing from the vertical-discharge unit, sending 
heat as much as 60°% farther. Thus, you can mount Trane 
Projection Unit Heaters higher — easily clearing 
craneways and other obstacles. 

With blades shut, the Louver Cone diffuses air gently, 
evenly in all directions, so even with low mountings, 
workers close to the heat source won't feel a A flip of Louver Cone Dif. 
fuser blades shifts Projec- 
tion Unit's heat potterns. 


concentrated blast. 


Attached to the horizontal-discharge Model H 
Unit Heater, the Louver Fin Diffuser works the same 
heat-handling miracles. 

And when heating targets change, you don’t have to move Projection Hosters send 
ing comfort, efficiency 


the unit, add more piping, or more units — you don’t even down trem the colling 


need tools. Just a fingerflip of diffuser blades moves 
the heat right where you want it. 

For full information on Trane Unit Heaters and Diffusers, 
see your local Trane representative or write Louver Fin Diffuser de- 


an . . ‘i . livers Model H Unit’ 
The Trane Company, La Crosse, Wisconsin. = 5 
hect where you need it 


(Left) Louver Cone straightens air flow, throws heot farther, gets it to floor. (Center) One unit 
and diffuser does two jobs, sending heat straight down, diffusing it outward. (Right) Louver 
Fin sends heat right and left; perfect diffusion, perfect comfort even for workers close to unit. 


The Trane Company, La Crosse, Wisconsin + Eastern Mfg. Division, Scranton, Pa. + Trane Company of Canada, Ltd., Toronto 
Heating and Cooling Coils, Fans, Compressors, Air Conditi s, Unit Ventil s, Specio! Heat Exchange Equipment, Steam and Hot Woter Speciolties 


MANUFACTURING ENGINEERS OF HEATING AND AIR CONDITIONING EQUIPMENT + OFFICES IN 60 CITIES 
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Unit Heaters, Convectors, 








nil in 1850 at Harrisburg, Pa., the original plant 
of The Harrisburg Gas Co. had a maximum output of 
25,000 cubic feet per day. Now the company’s combined 
facilities, including a unit under construction, are rated 
at more than 35,000,000 cubic teet per day! What's more, 
growth has continually kept pace with the latest techno- 
logical advances in the industry. At Steelton, for example, 


t 


x ¥ ‘ Hy | T a new catalytic cracking plant he; -ecently been com- 
rr A N rey ae _—s pleted—one of the first of its type in the United States. 
nm fe A = a, io, ‘Wns During the past century of progress, The Harrisburg Gas 

Co. has always placed the ‘emphasis on continuity of 

service, which can be secured only by quality of construc- 

tion. That’s one of the reasons why it has repeatedly 


The Harrisburg Gas Co specified Ingersoll-Rand Compressors and Blowers for 


all major installations. 


The proved dependability, operating economy and low- 
A [ 0 N G WAY cost maintenance of I-R equipment have become almost 
a tradition in the gas industry. It took years of experience 


to build up this reputation—experience in the design, 


manufacture and application of air and gas handling 
T 100 YEARS equipment to meet the rapidly changing needs of the 
industry. All of this experience is at your disposal—no 


farther away than your nearest I-R representative. 


... With the help of dependable I-R equipment like this 


Han oe ! re 














I-R centrifugal blower, supplying combustion air 
for oil and gas burners in catalytic cracking fur- 
nace. Another I-R blower is used for pressure 


This Ingersoll-Rand — 600-hp gas-engine- installed. At the same station are two XVG gas- I-R steam-driven compressor, of 277 cfm capac- 
driven compressor at t Ssgelton station can engine-driven compressors, cach having a ca- ty. " to th i 

pump 335,000 cubic feet of gas hourly, at 34 pacity of 120,000 cfh. aeons aS SUR Sy Se Spe enna Sate 
psi pressure. A duplicate KVG is currently being 


Two XPV steam-driven 150,000 cfh compres- Two more I-R steam-driven compressors I-R Type 30 compressor supplying 60-psi 
sors handling high-pressure distribution for the on high-pressure distribution at Harris- air for operating the cracking-plant con- 
Harrisburg -tation burg. The unit at the right has been in trol instruments. 

service since 1914. 


Ing ersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 570-1 
COMPRESSORS - AIR TOOLS - ROCK DRILLS - TURBO BLOWERS - CONDENSERS - CENTRIFUGAL PUMPS - DIESEL AND GAS ENGINES 
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essing and engineered services 
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Cover Iilustration 

Eight Cooper-Bessemer Type GMV two-cycle, ten- 
cylinder gas-engine compressor units, developing 
8300 hp, cre installed at the Hope, Ark., station 
of the Texas Eastern Transmission Corp. This 
plant is one of the compressor stations on pipe 
lines feeding natural gas to the New York area 
from Texas. (See page 86) 
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PROTO means 
PRO fessional 
TOols! 


Our puncharoo is boasting that 
PROTO tools are designed and manu- 
factured for professionals. These 
tools have tested designs, are accur- 
ately made from special alloy steels 
and are scientifically heat treated. As 
a result, they fit right, handle easily 
and stand hard work for many years. 
To buy truly professional tools—see 
your PROTO dealer. 


Send 10c for 68-page catalog to 
PLOMB TOOL COMPANY 


2276F Santa Fe Ave., Los Angeles 54, Calif. 


GRAM 
box 
oO pen end, 
ROT nee ean 
and 
rower jaws 
signs, smoot 
revised lengths. 


a 
her shanks, 


PROTOS=TOOLS 


Los Al GELES 





Developments not yet available, but of interest to the Plant 
Engineering Group as previews of future tools and methods 


Scanning Corrosion 


@ Each and all of thousands of micro- 
scopically small electrochemical cells 
formed by corrosive fluids and the 
metal itself can be studied by a rotating 
sample method developed at Illinois 
Institute of Technology. A probe, .02 
in. from the revolving sample, picks 
up a potential from each minute cell as 
it passes beneath. Amplified varia- 
tions of the potentials studied on an 
oscilloscope screen yield data on cor- 
rosive fluids, cathodic protection, 
stresses and inhibitors. 


Crystal X-ray Amplifiers 


@ Semi-conducting crystals “grown 

at the General Electric X-ray Corp. 
have a million times the X-ray sensi- 
tivity of an ionization chamber and a 
thousand times that of a photo-electric 
cell. They mean cheaper, low-voltage 
tubes using better shielded beams can 
be used at much higher speeds for X- 
ray electric-eye applications for check- 
ing levels, density, thickness, voids and 
presence of inserts in opaque materi- 
als. Although now limited to reading 
intensity of single beams, or at best to 
integration of an area with a series of 
crystals, the usability of X-rays has 
been greatly increased and a new field 
of crystal electric research opened 


Molybdenum Disulphide 


@ This compound has been found 
effective as a lubricant to inhibit fret- 
ting corrosion which takes place when 
closely fitting metal surfaces have a 
slight relative motion and which fre- 
quently causes failures in machine 
parts subject to vibration 


Free-Piston Engine 


@ Actually a supercharged two-cycle 
diesel, the free-piston engine produces 
gas at 75 psi and 900-950 F to drive 
turbine supplying power output. A 
Department of Commerce report on 
the French development shows operat- 
ing stability, despite lack of connecting 
rod and crankshaft linkages, with 
thermal efficiency of conventional die- 
sels and advantages of gas turbine 


Hydraulic Turbine Drill 


@ With the turbine on the drill, hy- 
draulic power is transmitted to the 
bottom of an oil well. Power is kept 
constant as the hole gets deeper. 
Faster, straighter and cleaner wells re- 
sult, according to the American Petro- 
leum Institute. 


Purifying Hydrogen 

@ A patent just issued teaches that all 
ordinary impurities of hydrogen can 
be removed by passing it over uranium 
heated to 700-800 C. 


Temperature Changes Color 


@ Paint of a new type changes color 
automatically with increasing tempera- 
tures. It is being used by Socony- 
Vacuum Oil Co., Inc., in studies of 
cooling processes for air-cooled in- 
ternal combustion engines. Formulated 
to provide fifteen basic shades for orig- 
inal application, it helps determine 
proper locations of thermocouples for 
actual temperature measurements. 


Electrostatic Camera 


@ Sensitized by an electrical charge, 
a selenium-coated metal plate records 
an invisible electrical image when ex- 
posed in the camera. Finely ground 
powder dusted on the plate is held by 
the charge, whose strength was varied 
by the light intensity in different parts 
of the image. The powder picture is 
then transferred to adhesive-coated 
paper or other material. The plates 
are unaffected by light unless sensi- 
tized, can be wiped off and reused and 
are about as fast as ordinary ortho- 
chromatic film. Camera development 
was sponsored by the Signal Corps. 


Open-Hearth Jet Tapper 

@ Small, high - explosive, shaped 
charge, a principle used in recent mili- 
tary rockets, has been developed for 
tapping open-hearth steel furnaces by 
Arthur D. Little, Inc. It not only speeds 
and simplifies the tapping operation, 
but increases the safety of the operators. 
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Compact Design—The Keystone packs 
large steam capacity in small cubage, 
because of its unique furnace, contained 
within a low-head 2-drum water tube 
boiler. 

Conservatively Rated—The Keystone 
offers unusually large heating surface per 
developed horsepower. Ratings are based 
on 5 square feet per developed horse- 
power—accepted practice in water tube 
boiler design. 

Past Steamer—The Keystone is highly 
responsive to changing load demands, 
for hot gases travel 3 lengths of the 
furnace, contacting 5 bare metal heat 
absorbing zones. Big boiler performance 
in small space. 


Centralized Control—Al! specified in- 
struments and controls, factory assembled, 
and mounted on a central instrument 
panel. All electrical connections to ter- 
minal blocks eliminate inter-connecting 
field wiring. 

Automatic Burner—The Keystone is 
equipped with fully automatic burner for 
gas, oil or for both interchangeably. 


Insulated Steel Casing accurately 
fitted to reduce radiation losses and air 
infiltration—removable panel type—all 
tubes accessible. 

Combustion Control—interlocked elec- 
trical controls, steam pressure actuated 
for smooth adjustment of fuel, primary 
and secondary air supply to obtain most 
efficient high and low flame position. 


Induced Draft equipment is of low 
speed, conoidal type with automatic 
damper control on panel. 


Safety Controls include automatic cut- 
offs for high pressure, low water, flame 
failure, induced draft failure and fire 


switch. 


Easy to install—easy to maintain— 
Keystone requires no special foundation 
just set in place and hook up 
service connections. Wind box is hinged 
for easy furnace inspection, hinged burn- 
er swings out for inspection 
side panels give access to any tubes 


or stack 


removable 


manholes provide access to drums and 


tubes. 


ERIE CITY IRON WORKS (463 Scr 4. ERIE, PA. 
RE ea 
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lake a whale of a bite 
out of power costs / 





Hl y 





put cost-cutting teeth in your V-Belt drives 


" DANTON C06 BETS” 


wf OE 40% MORE H.P. PER BELT = g@™ Fewer BELTS 
ef > FEWER PULLEY GROOVES ef g@™ LONGER BELT LIFE 


There's a whale of a saving in power transmission costs when you use the 
premium Dayton Cog-Belt! It delivers 40% more h.p. than an ordinary 
V-Belt. Here’s why— 


Cog-Belts are built to bend—like your finger—to take up compression 
strains as the belt goes round the pulleys. Results: Less strain, less heat, less 
stretch, less maintenance, longer life, less down-time. 


Save on the cost of original belting! You need fewer belts, fewer pulley 
grooves to do the job, when 5 Dayton Cog-Belts do the work of 7 ordinary 
V-Belts,—and do it better! 


Save drive-space, plant space! Cogs permit much shorter center-to- 
center distances—up to 25, shorter. They save up to 47.2% in drive area. 


To end your V-Belt troubles for the long “duration” ahead, give your 
Dayton Distributor the “high-sign” of better V-Belt power transmission: 
the arched finger that means Dayton Cog-Belts and important savings! 
*TM 
DAYTON RUBBER COMPANY e DAYTON 1, OHIO 


TAKE A TIP FROM A TIPPLE 4 nis means OK 

14 years ago a set of Dayton Cog-Belts / § r» 

went to work, running the tipple at a / 

Bee ha hy ape pd llegar ee \ J 

veteran Cogs are still on the job! The Vy — 

mine superintendent predicts that they axe | . 

are good for years to come. If you have THIS MEANS COG \ = 

a drive that's a real toughie, turn it over 

to a team of Dayton Cog-Belts, for a long, THE HIGH-SIGN OF SY 


trouble-free ! 
life BETTER POWER TRANSMISSION 


Daytom hulber 


WORLD’S LARGEST MANUFACTURER OF V-BELTS 
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FIRE TUBE BOILER 


TO BLOwoOwN 
TANK OR DRAIN 


CONDENSATE ANO MAKEUP 
FROM FEEOWATER PUMP 


EMERGENCY MAKE-UP 
WATER TO INJECTOR 


TO BLOWDOWN 
TANK OR ORAIN 


COPYRIGHT 1950 — JENKINS BROS. 


STRUCTURAL __-» 
STEEL WELOED 
BASE 


How to plan PACKAGE BOILER CONNECTIONS 


Package Boiler Units for power genera- 
tion, heating and industrial process work, 
are in increasing demand. Usual require- 
ments vary from 20 to 500 boiler horse- 
power and for pressures up to 900 p.s.i. 
Shown here is a gas fired, 100 p.s.i.. fire 
tube type, with all piping connections con- 
forming to A.S.M.E. Boiler Code. 

Two means of boiler feed are provided, 
the normal feed from condensate return 
and the emergency feed by means of a 
manually operated steam injector. A dual 
low water cut-off and boiler feed control 
is provided with float and electrode type 
cut-offs and boiler feed control for main- 
taining constant water level incorporated 
in a single unit. 

The failure of feedwater from the norm- 
al source would cause this dial unit to cut 


off the fuel supply and sound an audible 
alarm. If boiler operation is required im- 
mediately, cold water make up can be 
introduced through the manually operated 
steam injector. 

Consultation with accredited piping en- 
gineers and contractors is recommended 
when planning major piping installations. 


A CHOICE OF OVER 500 VALVES 


To save time, to simplify planning. to get 
all the advantages of Jenkins specialized 
valve engineering experience, select all 
the valves you need from Jenkins Catalog. 
It's your best assurance of lowest cost in 
the long run, 


Jenkins Bros. 100 Park Ave., New York 
17; Jenkins Bros, Ltd., Montreal. 


Jenkins Bros., 100 Park Ave., New York 17 


Reserve copy of new book of piping layouts 
Nos. 26 to 50 — now in preparation 


Name 
Company 


Address 











Prevent Back flow to 
Boiler Feed Pump 


Se Tyee 
it 


—+— + 
a 762 Swing Check 
or a om Bae + ee 


1 4a 8r. Gate 


762 r Swing Check! ‘Emergency Moke-vp 
Br. Globe 


Manvol Control 
Br. Globe 
to Injector 
Injector Mixture to 
Boiler 


— 
Swing Check oil 
— 


Br. Globe 


Admission to Boiler 


+ 


Feedwater Shuto# | 


4 


Prevent Back flow to | 


4 


Emergency Moke up | 


+ + 
Control Steam Flow 


4 
| Emergency Moke up 


G| rc. Needle Pressure Goge Control 
+ , 


Water Column 
Blowdown 
Blowdown Contro! 


Br. Globe 
Br. Globe 
te tit check | Vreyaimree 
90 Br. Globe Vongn Begaier 


4 + 
| Steom Nozzle 
925 | 18.8.m. Angle os 
18am 
a 293 _| AngleS&C | feed 
| 370 Br. Gate 


' one system 
! ~ Gas Shuto# 

! 

Pressure Control 


741-G | ine Shutoff 


Br Needle 
Br. Blowof bi 
BBM Blowof] Blowdown assembly 

Br. Angle 
[1 8.B.M. Angle | Blowdown assembly 


—[7a1-G] Br. Needle J” Boiler Vent Valve —] 


JENKINS 


LOCK FOR THE DIAMOND mate 


_ VALVES=: 
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few equipment 
and developments 


1—HYDRAULIC BENDER 
IS COMPACT 
A production or custom bending ma- 
chine, Model No. 800, is now available 
from the Wallace Supplies Mfg. Co. It is a 
small compact bending machine only 21 in. 
wide x 34 in. high x 78 in. long but has 


the capacity to bend 1-4 in. OD x 16 
B.W.G. steel tubing. The unit is powered 
by a standard 2-hp, 220/440-v 3-phase, 60 
cycle motor furnished with the machine. 
Operation is by a single lever, which when 
pushed down causes the bending arm to 
swing around to the degree of bend se- 
lected. The bending die, which is a com- 
bination four different sizes, is held on by 
spring clips, for easy changing. The bender 
can be changed from a right hand to a left 
hand operation by changing the pressure and 
clamping arms over and inserting the bolts 
into holes ready for that purpose 


3—TURBINE-GENERATORS 
FOR 500-7,500-KW RANGE 

WaA-series steam turbine-generator units, 
a modern line presently developed in 500 to 
7,500-kw ratings, has been announced by 
Allis-Chalmers Mfg. Co. Multi-stage, all- 
impulse steam turbine-generators contain 
nearly 50 years of experience on units from 
250 to 150,000-kw. Maximum steam econo- 
mies can be realized with this turbine power. 
The units are high speed, compact and 
streamlined. They can operate with economi- 
cal regenerative estate heating cycles and 
can also be tied-in thermodynamically to 
provide a steam-pr ver balance where low 
pressure process stem is utilized. Governor 
and regulating churateristics provide for 
paralleling with ex:stiag units and tie-lines. 


4—AIR-OPERATED SAW 
HAS MANY IMPROVEMENTS 
Air-Speed Tool Company's reciprocating 
aif-operated saw and file tool contains many 
retinements over the 1950 and 1951 models 
Among the changes are: simplified gun 





2—PACKAGED BOILERS HAVE 3,000 TO 30,000 LB RANGE 
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Foster Wheeler Corp 
has announced that 
packaged steam gen- 
erators are available in 
capacities ranging trom 
3.000 to 30,000 Ib of 
steam per hr. These 
units provide heating 
surfaces of trom 606 to 
3,675 sq ft. They can 
be supplied in any of 
the following pressure 
groups—-100 to 400 
150 or 850 psi. All 
units have fully aut 
matic controls and are 
adaptable to any steam 
requirement. They are 
also designed for the 
installation of super 
heaters. Another feature 
is the ease with which it 
can be shipped by any 
type of common Carrier. 
These units are ready 
for immediate operatior 
after service connec 
tions have been made 


1951 


You can easily get more data on these 
new equipment and development items. 
Use the handy, postage-free order cards 
on Page 117. Just list the key numbers 
of the descriptive paragraphs in the 
spaces provided on the card and mail. 


valving, strengthened and tapered internal 
springs and increased weight and gage ot 
the plunger washers to insure trouble-free 
operation. Important design improvements 
have been made on the exhaust ports, and 
extra precautions have been taken to pre- 
vent the entrance of abrasive materials. The 
tool 1s fully portable. It may be used to 
work on steel, stainless steel, dural alloys, 
iron, aluminum, brass, copper, nickel; plas 
tics, plexiglass, fibreglass, wood and porce- 
lain. Only a 1/32 in. wide and 1/y in. long 
Starting hole is required to begin cutting Op- 
erations. Working stroke of the tool is ad- 
justable from 1/4 to 1-1/4 in 


5—ELECTRIC VIBRATOR 
SEMI-NOISELESS 


Syntron Co. has announced an addition to 
its line of bin, hopper and chute vibrators 
These units perform the same function as 
the standard models, with a sharp reduction 
in the operating noise, making them es 
pecially useful on interior bins, hoppers and 
chutes where personnel are working. The 
metallic striking parts have been elim- 
inated and rubber bumpers substituted to 
deaden the noise. Available in four models, 


with capacities ranging for use on small 
hoppers containing as little as 20 cu ft of 
material up to bunkers holding hundreds of 
tons. Operation can be either 110, 220 or 
44-v a-c. Intensity of vibration can be rege 
lated to suit the material being handled 


6—POWER UNIT HAS 
MANY APPLICATIONS 

DeWalt, Inc. has introduced two models 
to its line of power feed machinery that 
incorporates ideas to meet the demands of 
today’s market. They permit builders, 
lumber yards and others to produce hard-to 
get finished materials such as finished floor 
ing, window stripping and moulding. Model 
GE ‘400° is a standard GE radial arm ma 
chine that features a safety power feed unit 
safety power feed and custom table tof 
Model GR ‘400° is a standard model GR 
with the same features. The custom table 
has a pressure arm, a spring hold-in and a 
spring tensioned hold-down. It permits an 
operator to run moulding, shape, rip, bevel 


Ll 








rip, tongue and groove, rabbet and ploug! 
The safety power feed unit can be easily 
swung out ot position when not required 
The unit can be used for cross cutting, mi- 
tering, cross-dadoing and sanding 


7—TILTING MOTOR BASE 
FOR FRACTIONAL MOTORS 


The Lovejoy Flexible Coupling Co. is 
now producing a light weight, adjustable, 
tilting motor base for use with fractional 
motors up to one horsepower. It is adjust- 


ible in width and length to accommodate all 
sizes and types of fractional horsepower 
motors, It can be:used with variable speed 
pulleys, and it acts as a belt tightener. Speed 
changes can be made while the machine is in 
yperation. Correct belt tension and correct 
ilignment is constantly maintained. Exact 
speed control is easily obtained by simply 
turning a handle screw adjustment 


8—SERRATING TOOL 
FOR GRAPHITE PIPE 

National Carbon Div., Union Carbide and 
Carbon Corp. now has available an improved 
hand serrating tool for use with ‘Karbate 
brand impervious graphite pipe. Since typ« 
FC flexible couplings are used in fitting in 
pervious graphite pipe where strong, flexi 
ble joints are required, the effectiveness ot 
the joint depends to a considerable ext 
ipon the quality of the serrations on 
pipe. The tool is simple in design and ex 
tremely easy to use, assuring a tight, work 
manlike joint in the minimum of time. It 
provides an advantage over other types of 
piping since it facilitates quick assembly 
of ‘‘Karbate” pipe on the job site. Pipe sizes 


from 1 to 6 in. inclusive may be serrated 


I 


For more information use one of the 
convenient reply cards on puge |. 

No postage necessary. insert the key 
numbers of items about which you want 


11—HOSE CLAMP MADE 
OF STAINLESS STEEL 


A line of stainless steel hose clamps has 
been announced by the Specialty Products 
in mass production, they are 
wailable in six sizes ranging from ¥ to 2 
in. The clamping band is made of 26 gage 
', hard stainless steel, while the “ears” 
are made of 18 gage stainless. According to 

CLOSES PRESSURE VALVES the manufacturer, there is no possibility of 

A cross-arm handle incorporating — the corrosion since the complete unit, including 
handwheel principle has been announced by 
Edward Valves, Inc. This device is a means 
for exerting greater effort to positively close 
1 valve against high operating or test pres- 
sure. It delivers 2.8 times the closing force 
of regular handwheels. Ideally suited for 
1-4, 1-1) and 2 in. size Univalves of 1500 
and 2500 psi and 2 in. size hydraulic valves 
In operation, two lugs of the 


i 
additional information mailed to you. Co. Already 


a  — — — —  ___ 


9—CROSS-ARM HANDLE 


cross-arm 


the nut and bolt, is made of stainless steel 
Six standard stainless clamps and also engi- 
neers clamps are made to special require- 
ments 


12——PANELBOARD HAS 
FUSIBLE FEATURES 


Square D Co., has added a panelboard to 
its line of fusible lighting equipment. These 
devices provide plug fusible branches with 
heavy duty toggle switches for lighting and 
appliance branch circuit control. They are 
wailable from 4 to 40 circuits for use on 
either a-c or d-c applications and carry the 
upproval and label of the Underwriters’ Lab 

( Continued on page 16 ) 


handle strike equal blows simultaneously 
against the opposite sides of the small adapt 
x, which is permanently attached to the 
valve stem. Wrenches or extension bars are 
not needed to deliver this extra force 





10—CONTROL VALVE HAS MULTITUDE OF SEATINGS 


The adjustable cam of the Atlas Valve flexible cam sheet, attached at one end to a 
Company's N« »35 adjustable lift-opening cam arm. Curvature of the cam sheet is ad 
ever operated control valve provides an usted by screws, and the roller is attached 
easy method of fixing the valve lift at the to valve stem, which is forced upward 
quired position for any point within the Thus the lift of the 

ange of the valve movement. It is said t valve stem and disc away from the valve 

be an ideal valve to maintain a ratio, such seat follows the curve of the cam sheet on 
ind air tlow ir ul tired the line set by the adjusting screws. This 


This valve is equipp with fixes the rati f valve lift-opening 


against the cam sheet 


- 22 
| 2 
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“EXPERT ADVICE” 


SHOULD YOU 


FOLLOW ? 


With a host of water conditioning 
“specialists” ready to step in and “solve” 
your water problems, the job of picking 

the service best suited for your needs 

isn’t easy. But when you make your selection, 
consider carefully these three vital factors 


for successful, economical plant operation: 


e A service based on a sound engineering 


background 
© A service with a proven record 


e A service backed by ample engineering 


facilities 
Let’s discuss it ! 


W. H. & L. D. BETZ, Gillingham & Worth 
Streets. Philadelphia 24, Pa. In Canada: 


BETZ Laboratories Limited, Montreal 1. 


BETZ 


BOILER WATER CONDITIONING * COOLING WATER CONDITIONING + INDUSTRIAL WASTE TREATMENT 
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“WW 
E WERE LOSING 5 KILN MOTORS 


PER MONTH U 

NTIL WE CH 
FU ANGED T 
SETRON dual-element FUSES.” r 


pes gg f Adame, 


OZARK HARDWOOD COMPANY 
PHONE 282 


JOE B. MILLS MANAGER CLARKSVILLE. ARKANSAS 


April 20, 195° 


Bussmann Manufacturing Co. 
St. Louis, Missouri 
Dear Sir? 


I have found & great savings in your Fusetrons- 


h was very expensive. 
ors too heavy t° pick up 
omething went wrong the fuze 
were too heavy held the motor on the line, there- 
fore purning it UP- 


. I fuse them with 
1 nold this starting 
ve motor 


burning UP- 


. fuse ° 
fuses on s until I changed to fusetron, there- 
fore, taking care of the surging load. 


I have approximately 800 h-P- I fuse almost all 

the plant oD fuzetron- Wy trouble has been very 
Light since changing to fuzetron for motor protection 
Fusetron is tops with me- 


Yours very truly» 


vee b Une 


Walvin ©. Adams 


: poneentaptyad NAMES IN — 
ECTRICAL PROTECTION 
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Fusetronfuses 


Give 10 Point Protection 


@>Provect against short circuits. 


Protect against needless blows caused 
by harmless overloads. 


Protect against needless blows caused 
by excessive heating — lesser resistance 


results in much cooler operation. 


Provide thermal protection — for panels 


and switches against damage from 
heating due to poor contact. 


Protect motors against burnout from 
overloading. 


Protect motors against burnout 

due to single phasing. 

Give DOUBLE burnout protection to 
large motors — without extra cost. 
Make protection of small motors simple 
and inexpensive. 


Protect against waste of space and 
money — permit use of proper size 
switches and panels. 


Protect coils, transformers and solenoids 
against burnout. 


W® Fusetron Fuses have high interrupting capacity 
as shown by tests of the Electrical Testing Labor 
atories of New York City in December 1947 


Don’t risk losses in your plant! 


One lost motor, 

One needless shutdown, 

One destroyed panel or switch, 
One burned out solenoid — 


May cost you more than replacing 
every ordinary fuse with a 
FUSETRON dual-element fuse. 


What is the FUSETRON 
Dual-Element FUSE? 


A fuse link combined with a thermal cut- 
out — the result, a fuse with tremendous 
time-lag and much less electrical resistance. 

They have the same degree of Underwriters’ 
Laboratories approval for both motor-running 
and circuit protection as the most expensive 
devices made. 

Made to same dimensions as ordinary fuses, 
FUSETRON Fuses fit all standard fuse holders. 

Obtainable in all sizes from 1/10 to 600 
ampere, both 250 and 600 volt types. Also 
in plug types for 125 volt circuits. 

Their cost is surprisingly low. 


p--------- 


Bussmann Mfg. Co., University at Jefferson, 
St. Louis 7, Mo. (Division McGraw Electric Co.) 


Please send me complete facts about FUSETRON 
Dual-Element FUSES. 





| 
Title . am 


| Company 
Fusetron is o trade mark Address 
of Bussmann Mfg. Co., Division | 


of McGraw Electric Co. City 
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( Continued from page 12 ) 
oratories, Inc. Construction features embody 
a 17 in. wide x 4-4 in. deep box with 4 


in. wide wiring gutters Ampk knockouts 
are provided in the ends and sides. Four 
branch circuits are contained in the high 
strength, one piece molded bakelite blocks 


13—VACUUM GAGE 
RESPONDS QUICKLY 


Vacuum gage with a five-position switch- 
ng attachment has been announced by the 


F 


Hastings Instrument Co. This direct reading 
gage gives rapid response (less than 1/2 sec) 
for laboratory or production instrumenta- 
tion. Unique design includes such features 
as noble metal thermopiles and _nickel- 
plated pickup tubes. The nickel-plated pick- 
up tubes afford freedom from outgassing, 
system contamination, and corrosion. As 
many as five stations per standard selector 
unit may be connected to each indicator. 
Matched gage tubes eliminate the need for 
additional adjustment when switching. The 
calibration is not affected by exposure to 
atmospheric pressure or changes in ambient 
temperature and there is no need to reset the 
current each time the pressure changes. 


15—COOLANT EQUIPMENT 
FOR SPINDLE DRILLS 


Delta-Milwaukee coolant equipment is 
now among the 1300 power-tool accessories 
supplied by the Delta Power Tool Div., 
Rockwell Mfg. Co. Delta engineers point 
out that the coolant pump and tank are 


highly adaptable and can be used on most 
wet machine tools. A single unit meets the 
needs of a multiple-spindle drill press up to 
8 spindles. The pump is mounted directly 
to the tank with a flat machined flange 

no piping is required from the pump to the 
tank. A six-bladed impeller is connected di- 
rectly to the motor shaft. Several pump 
models are available that deliver from 6 to 
32 gpm when operated with a 14-hp motor 





14—CENTRIFUGAL PUMP 


Ingersoll-Rand Co. has announced a line 
of multi-stage centrifugal pumps for high 
pressure applications to 1200 psi and Ca 
pacities to 1600 gpm. Known as the Class 
HMTA, these pumps are exceptionally ef 


ficient, easy to maintain and dependable 


OPERATES AT 1200 PSI 


Applications cover a wide range of boiler 
feed, pipe-line pumping and refinery as 
well as other general high-pressure indus 
trial services. Features contained are: cylin 
drical-bore, horizontally-split casing and 
compact rotor assembly 
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16—TWIST VALVE HAS 
POSITIVE SEAL 
Stephens-Adamson Mfg. Co. has developed 
a double-closure bin valve that consists of two 
rubber sleeves joined by a rotating steel collar. 
By pulling on a cable wrapped around the 


FIXED BOLT FING 


ROTATING COLLAR 
TwisTs RUBBER 
SLEEVES TO 
OPEN AND 
CLOSE VALVE 


FLEXIBLE RUBBER 
SLEEVE 


7) 
FIXED BOLT RING 
i>. 


VALVE OPEN VALVE CLOSED 
rotating collar the opening is sealed with a 
twist in each of the rubber sleeves. The 
valve is self-opening, as the sleeves resume 
their cylindrical shape after tension on the 
cable is released. The valve can be hand 
controlled by a ratchet lock, which holds 
the cable in the closed position. Remote 
hand control is possible at any desired Joca- 
tion by running a control cable through 
simple pulley arrangement. The valve can 
also be controlled automatically by the use 
of a small actuating motor. The standard 6 
in. valve weighs 35 lb with the ratchet 
cable-lock mounted on the valve frame. Lump 
sizes up to 2 Vy in. can be handled with 
a 30 lb pull for closure 


ee 
For more information use one of the 


information mailed to you. 
—_—_———eESE—__- 


17—AIR FILTER MADE 
OF CORRUGATED STRIPS 

A high velocity unit air filter has just 
been introduced by the American Air Filter 
Co., Inc. It is made of corrugated strips of 
fine mesh wire in which the corrugations 
taper so that when two strips are placed t 
gether they form a series of pyramid shaped 


. 





pockets. The small ends of the pockets are 
closed to the air flow to eliminate any open 
air passages through the media. Designed 
to operate at velocities up to 500 fpm, they 
maintain a uniformly high cleaning ef 
ficiency over a wide range of air velocities 
Servicing 1S im the conventional way with 
washing and charging tanks or reconditioned 
by washing out the accumulated dust wit! 
i hose and spraying with filter adhesive 


( Continued on page 21 ) 
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— YouSaveon4 Counts with 


> 
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STREAMLINED BAFFLES 


Better 
heat transfer 


Enco’s improved baffle design insures a 
uniform, high velocity gas flow over every 
square foot of heating surface. 


BP] Low draft loss 


Smoothly curved baffles maintain a cross- 
flow of gases across the tube banks. Dead 
gas areas, bottlenecks and eddy currents 
are eliminated. 


Less steam, less 
time for cleaning 


Soot doesn’t get a chance to accumulate 
in pockets. Soot blowers are used less 
often. Streamlined baffles lower mainte- 
nance costs, 


Custom 
installation 


Experienced Enco crews take charge of the 
installation, repairs and replacements of 
your individually designed streamlined 
baffles—do the job thoroughly and quickly BULLETIN BW44 eljs the full story, 


. a . contains com- 
with minimum downtime. 


plete engineering data, explains how Enco Baffles pro- 
vide maximum steam output with minimum fuel con- 


sumption. WRITE FOR YOUR FREE COPY TODAY! 
Bee 75 WEST STREET, NEW YORK 6, NEW YORK 


ae eas iat IN CANADA: F. J. RASKIN, LTD., 4220 IBERVILLE ST., MONTREAL 34 P.Q. 
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Send for 
This Article 


Detroit RotoStoker Power 
Dumping Type in the Hanes 
Dye and Finishing Company 
Boiler Plant. 
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Hanes Dye & Finishing Co. 


Winston-Salem, N. C. 
gets results with 


DETROIT ROTOSTOKER | | wipitoeins 


: applied to Babcock and 
With a modern boiler Detroit 7 ee Wilcox Integral Furnace 


RotoStoker accomplishes a three- / ZS Boiler, capacity up to 
h : FOL SQ 60,000 pounds of steam. 
fold saving: Fuel saving was CLE LD S 
20%; steaming capacity was in- EGE 
creased 20% to a 60,000 Ib. | WG 7 4 | Other 7 
per hour maximum; the new i | , | and Si 
generating unit occupies 37% 
less space than four old boilers 
it replaced. 
Detroit RotoStoker follows load 
fluctuations of 12 to 1, in a 24 
hour period, interspersed with 
sudden swings over a wide 


YPes 
Zés 








range, with close automatic con- 
trol of pressure as a routine 
operation. 

The Detroit RotoStoker is a money 
saver. Write for copy of the 
Hanes Story. 
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New power play for 
FOULED TUBES 
a ete WILSON 


acai ie \ MODEL TP-301 
x even cleans plugged tubes 
...does regular jobs faster 


AT LESS COST 


ne 


TWIST GRiP GREATER AIR OR WATER 


Pl SCAVENGER CAPACITY 


FEATHER VALVE CONTROL 


SECTIONAL OR ONE PIECE 
SHAFTS UP TO 20 FT 


TWO LIP 
CARBIDE TIPPED BITS 
After long research and field tests, Wilson now brings 


you the fastest, most economical straight tube cleaner on 
the market for refinery and process heat exchangers. The 
improved Model TP-301 is the only tube cleaner which 
can immediately remove deposits from completely 
plugged heat exchanger tubes. No matter how badly 
tubes are fouled, the Model TP-301 puts equipment back ® More po 
“on stream” with a minimum of manpower and a few werful 
hours work. ® lighter weigh 
9" — only 15 Ib 


See the important advantages of this improved Model ® Shorter ont 
~OMy 13° 


TP-301 Tube Cleaner in the diagram above and the panel © In 

at right. Send today for details, giving your specific creased cq 

requirements, to 2%," ore 

* Willo : s 
THOMAS C. WILSON, INC. 05 50 1h Pressure os Io 
21-11 44th AVENUE, LONG ISLAND CITY 1, N. Y. ® Costs w 
IRONSIDES 6-3360 CABLE “TUBECLEAN ” NEW YORK than Previous tie 
REPRESENTATIVES IN ALL PRINCIPAL CITIES els 


©veral] 


WILSON TUBE CLEANERS - WILSON-DUDGEON TUBE-EXPANDERS 
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( Continued from page 16 ) 

18—FRICTION CLUTCH AND 
BRAKE AIR POWERED 

Combination friction clutch and brake 
unit that is powered for driving medium and 
heavy machinery has been developed by 
Power Presses, Inc. Accessibility is the pri- 
mary feature leading to major savings in 
down-time and maintenance labor because 


(1) shoe and lining assemblies can be 
changed in minutes rather than hours, (2) 
such changes can be made without removing 
the unit from the machine and (3) all other 
wearing parts—driving mechanism, pistons, 
piston packings, springs—may be removed 
while the clutch is mounted on the ma- 
chine, without the use of special tools and 
necessity of removing other parts. Main 
tenance cost is further reduced because wear 
is virtually limited to the linings. Discs are 
securely bolted into place, instead of floating 
in teeth or splines. The basic actuating 
mechanism is so designed that linings are 
positively—and automatically—withdrawn 
from contact with discs, eliminating drag 
Bearing wear is minimized by the nature 
of the design and oversized bearings, which 
reduce bearing pressure 


19—REMOTE CONTROL 
CSP TRANSFORMERS 


Control device for operating the breaker 
reset handle of pole mounted CSP trans 
formers from ground level is available from 
Westinghouse Electric Corp. The device is 


~ 


Ce 
—— 


if 


Pian g 
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especially useful for turning on and oft 
lighting where power is supplied by CSP 
transformers. Two control cables are at- 
tached to a special bracket mounted on the 
breaker handle. These run down the pole 
in conduit and terminate in a control box 
mounted on the pole at a convenient height 
above ground. Strain insulators eliminate 
possibilities of voltage in the control box 


20—LOW CAPACITY 
FEEDWATER HEATERS 
A feedwater heater designed specifically 
for small manufacturing plants with boiler 
capacities of 300-hp or less is announced by 
The Swartwout Co. Known as the Swart- 


wout juinor feedwater heater. the unit 


2 


ry 


> if ' A> 
iL 

| 
fh’ aR Eg 


6 ) 


f 


utilizes exhaust steam to heat the water before 
it is delivered to the boiler. Made of fab 
ricated steel, it has specially designed stain 
less steel trays, which disperse feedwater in 
the form of thin curtains over a large area 
The exhaust steam gives up heat quickly and 
evenly. According to the manufacturer, a 
saving of one per cent in fuel will result 
from each 10 F increase in feedwater tem- 
perature by use of exhaust steam. Ample wa 
ter storage space eliminates the necessity for 
a sump or hot well. Condensate returns are 
piped to the heater for quick reheating to 
near boiling point 


21—VALVE DESIGNED 
FOR EXTREME PRESSURES 

The patented sealing principle employed 
in Barksdale Valves was specifically de- 
veloped for extreme pressure control, It is 
i pressure balanced, self-aligning, tubular 
valve seat that keeps perfect intimate con- 
tact with the mating surface of an optical- 
ly flat porting disc. The rotary movement 
of this disc (or rotor) opens and closes the 
flow passages. During the absence of fluid 
pressure a heavy marcel springwasher main 
tains the contact between sealing surfaces 
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while a predetermined hydraulic force acts 
on the seal under extreme pressure. Fluid 
flow is always through the center hole, never 
across sealing surfaces. This is an important 
characteristic particularly im the control of 
dirty high velocity fluids, because it climi- 
ites the problen ot scoring and wire draw 
ing. Production models cover a complete 
ange of the following types and pressures 
shut-off valves from 4 to 142 im. for pres 
sures 0 to 6000 psi, 4-way dual pressure 
valves in two classes, (1) for 3000 psi maxi- 
um pressure (2) tor 6000 psi maximum 
pressure and manipulator valves trom 3/8 
to 1 in, for pressures 0 to 1500 psi. The 
vervice ratings include all common indus 
trial media such as water, air, hydraulic 


il, gas, fuel and petroleun 


22—VINYL BASED PRIMER 
HAS MANY APPLICATIONS 


Casey & Case Coating Company's vinyl! 
based primers, intermediates and finishes 
re scientifically formulated for application 
where surface maintenance problems exist, 
or product contamination is undesirable 
Composed of chemically inert thermoplastic 
resins, to which have been added the neces 
sary solvents, plasticizers and pigmentations, 
these coatings provide unusually long lasting 
surface protection. For withstanding severe 
weathering conditions and combating the 
corrosive action of acids, acid fumes, alka 
lies, salts and other corrosive agents these 
particularly effective. They are 
metals, concrete, stone, brick 
stucco, plaster pumice x other formed 
blocks, celotex, wallboard and plywood 
Brushed on, sprayed or dipped, excessive 
solvents quickly evaporate, leaving a tough, 
ductile, non-inflammable, non-combustible 
and strongly adhesive finish. They are ex 
tremely low in water absorption or moisture 
vapor Surt ace 
easily cleaned since coatings are impervious 
te cleaning reagents at temperatures up t& 
160 F. In consequence these vinyl based 
coatings have many applications on metal 
masonry and plywood structures, on proces 
sing equipment and storage units serving all 
segments of the food, chemical, marin« 
petroleum and transportation industries 


coatings af 
applic able to 


transmission finishes are 


23—ROTARY PUMPS 
USED OUTDOORS 


Totally-enclosed rotary pumps have beer 
leveloped by Viking Pump Co., to meet 
the need for 20, 35, 50 and 92 gpm ca 
pacity. Previously these pumps were avail 
ible only in 200 gpm size. These units are 
suited for pumping all types of clean liquids, 
when installed either indoors or outdoors 
With oil-tight, water-tight guards, they can 
be used safely outside in all kinds of weather 
without a pump house or protection of any 








kind, when equipped with a totally enclosed 
notor. Outstanding features are: (1) oil- 
tight, cast iron gear case with oil gage, filler 
and drain plug, (2) combination flange and 
foot type, bronze bushed bearing, mounted 
on pedestal for supporting gear case and 
pump shaft, (3) stainless steel pump shaft 
No rusting if exposed to weather, (4) extra 
long stuffing box on pumps. Rust proof 
studs and nuts. (5) ball check grease cups 
on pump and pedestal bearings and (6) 
when used with a totally enclosed motor, 
can be installed outdoors without protection 


24—PYROMETER HAS 
SEALED CONSTRUCTION 


Pyrometer equipment, which offers accur 
ate temperature indication, close tempera 
ture control of industrial processes and pro 
tection for furnaces, ovens and kilns, has 
been announced by GE's Meter and Instru 
ent Div. The complete line consists of 
flush. or surface-mounted indicators, con 
trollers and protectors. The instruments have 
been designed for industrial applications that 


~*~ 


clude heat treating furnaces; brick, ce- 
nent or ceramic kilns; melting furnaces 
cooking kettles, plastic molding machines 
npregnating tanks and cloth-treating ovens 
Calibration accuracy is within 3/4 of 1 per 
nt of full scale. A legible 7-in. scale, fitted 
witl in anti-glare cover, indicates any 
change in temperature equivalent to 1/10 
ot 1 per cent of full scale. Heart of the in 
licating instrument is a 414-lb magnet, 
which provides higher flux density and al 
yws larger air gaps than are found in con 
ventional instruments. Foreign matter will 
not impair the operation since the indica- 


is so sealed 


L$ $$$ 


For more information use one of the 
convenient reply cards on page 117. 
No postage necessary. Insert the key 
numbers of items about which you want 
additional information mailed to you. 


EE 


25—SAND BLASTER IS 
BENCH SIZE 
W. W. Sly Mfg. Co., has just brought out 
i handy sandblast cabinet for cleaning dies, 


tools, pistons, piston rings, valves and other 
small parts. This cabinet is complete, in- 
cluding two light fixtures for illuminating 
the interior, an exhaust fan and a dust bag 
for making the operation dustless. Primary 
use is for cleaning small metal parts with 
soft abrasives, such as ground corm cobs or 
nut shells. These will thoroughly remove all 
surface impurities without scoring the metal. 
Sand or metal abrasives are adaptable also 
It has two rubber sleeves for both arms of 
the operator, with rubber gloves attached 
It measures 14 x 17 in. and can be placed on 
i work bench, connecting it to a compressed 
air line and 110-v lighting circuit for lights 
and exhaust fan 


26—PORTABLE SPOTWELDER 
EASILY OPERATED 
Portable 10 and 20-kva spot welder 
manufactured by Miller Electric Mfg. Co 
can be positioned so inexperienced person 


nel can operate it with ease. The suspension 
ring is equipped with ball bearings. The 
unit is low in cost when compared to the 
conventional gun type “spot” welder, even 
though equipped with suspension ring. It 
can be used by sheet metal shops or manu- 
facturing plants. Weight is about 20 Ib 


27—POTENTIAL READ 
WITH CLAMP ON DEVICE 


A testing device, announced by Indus 
trial Devices, Inc., allows for a voltage 
measurement to be made across a load with- 
out the usual “breaking in” on the line. 
This unit consists of a wafer-thin plate, 
which slips over the prongs of standard Edi 
son plugs and provides two tip jacks that 
receive standard phone tips. The appliance 
to be checked is plugged through the po- 
tential tap into the power receptacle. An 
industrial voltmeter with phone tip leads 
may be used to check the voltage with the 
appliance on or off. In this manner the volt- 
ige drop with the load on may be im- 
mediately read, without the fuss and bother 
of removing the plug from the line and 
wiring in the instrument 
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28—MARKETING MACHINE 
IDENTIFIES METAL 


M. E. Cunningham Co. has just developed 
a channel marking machine for stamping 


trade name, address or other identification 
on aluminum or other metal channel sec- 
tions. Although developed specifically for 
code identifying aluminum storm doors and 
windows, this equipment can be produced 
for stamping small steel or aluminum chan 
nel sections of practically any shape. A chan- 
nel section is marked by pulling a handle 
from left to right. This action rolls a deep, 
clear-cut mark in the channel without dis 
torting the metal. A spring returns the man 
irel to position for the next marking. The 
roll die can be made with lettering engraved 
on the solid roll. For part numbers or other 
changing identification marks, interchange 
able type set-ups can be provided. The base 
or mandrel section 1s machined to suit in- 
dividual channel shapes. Mounted on needle 
bearings, it is made of solid steel for pro 
viding a solid stamping surtace 


29—LINESTARTER COMES 
IN SEVEN ENCLOSURES 


A combination Life-Line starter, Class 11 


206-N—combining motor starter, motor 


protection, and disconnect in a redesigned 
enclosure to save space and increase safety 
available from Westinghouse 
Electric Corp. It is designed for across-the- 
line starting of squirrel cage induction mo- 
tors, Or aS a primary switch for wound ro 
tor motors. Capacities range from 4 t 
100 hp, and 110 to 600-v ployphase. Avail- 
able in NEMA sizes 0 through 4, and in 1, 
1A, 3, 4, 5, 7 and 9 NEMA type enclosures 


1s now 


( Continued on page 136 ) 
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Why let rust—the most destruc- 
tive enemy of Americ 


manufacturers. Its tough, pli- 
able, rust-resisting film gives ex- 
cellent protection that prevents 
rust losses under many difficult 
rust-producing conditions— 
salt air, dampness, industrial 
fumes, and general weathering. 


RUST-OLEUM can be applied 
even over rusted surfaces. It is 
not necessary to remove all the 
rust. Just remove scale and loose 


problems and help 
you develop a program of plant- 
wide rust control to defer many 
costly replacements — to con- 
serve the available supply of 
new metal for national defense. 


Industrial Distributors in prin- 
cipal cities of the United States 
and Canada carry complete 
stocks for immediate delivery. 
Plan your needs—order now! 
See our complete catalog in 
Sweet's which also tells the 
nearest source of supply. Or, 
write on your company letter- 
head for full information. 


RUST-OLEUM CORPORATION 


2473 Oakton Street, Evanston, Illinois 


March, 
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eo 
Available in many 
COLORS 
aluminum and white 


Beautifies as 


“RIGID ECONOMY, MON!” 


it Protects 





new bulletins 
and catalogs 


BOILERS, AUXILIARIES, ACCESSORIES 


200—Packaged Steam Generators. O\« 
110 years of boiler building experience 
tand behind this new conception of 
packaged water tube steam generator 
Colortul 8-page tolder shows all the 
details of the 2-drum, 3-pass Keystone 
Dimensions and capacities for the 13 
sizes (75 to 800 hp) are given in tabular 
and diagrammatic form. Cutaway views 
show design and construction features 
Bulletin unfolds to make one page 
showing enlarged views of the boiler 
with all equipment identified. Erie City 
Iron Works 


201—Soot Blower. Proven by perform- 
ince under severe conditions on marine 
boilers is this newcomer to the station- 
iry field. Design features of rotary, 
soot blower head that assures better 
boiler cleaning, ease of operation, long 
ind dependable service, and low main 
tenance are pictured and described ir 
4-page bulletin. Diagrams show how 
simple it is to service and maintain the 
unit. Vulean Soot Blower Div., Con 
tinental Foundry & Machine C¢ 


202—Burners. Series CBM combination 
gas and oil burners provide approxi- 
mately the same heat pattern when fir 
ing either or both fuels in combination 
says 4-page bulletin. Other features are 
described and diagrams show sectional 
views along with installation data. John 
Zink Co 


203—Purifier Selection Manual. Solve 
your separation (entrained solids fron 
moving steam, air, gas, and vapor) 
needs with the formulas contained in 
8-page manual. Means of calculating 
volume, actual flow, velocity, pressure 
drop, etc., are described in sequence 
Convenient index includes the terms 
used in the formulas, molecular weights 
of gases and vapors, and miscellaneous 
data. Charts show you how to trans 
late the results into purifier sizes. Cer 
trifix Corp 


204—Refractories. New refractory does 
the “impossible” according to 12-page 
technical bulletin on the unusual prop 
erties of Norton Fused Stabilized Zir 
conia. Some features are: withstands 
temperatures up to 4500 F: insulates 
effectively at high temperatures; with 
stands severe thermal shock. Booklet 
gives all the up-to-the-minute facts 
Shows photos of the various shapes 
available Norton C« 


205—Pulverized Coal Firing. Of par 
ticular interest to design engineers and 
coal consumers is this 6-page house 
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orga! lealing with the advantages 
pulverized coal firing. Design proce 
dure, pulverizers, furnace, burners, ac 
roughly 
lables, curves and drawings 
are included. The Pittston ¢ 


cessories and operation are th 
1; 


discussed 


206—Spreader Stokers. Complete line 
~ underfeed and overfeed spreader 
are covered in bulletins now 
Economy and dependability 

ong with features developed over the 
past 50 years are embodied in the vari 
ous designs. Burn all grades of coal 
without expensive preparation. Efficien- 
cies and capacities of your present boiler 
may be raised to new standards through 
the Us¢ t stokers according t the 
bulletins. Detroit Stoker Co 


207—Burners. Combination gas and oil 
burners, designed for boilers and proc- 
ess furnaces where maximum heat re 
ease at low excess air and high heat 

y place a premium reliable 
burner performance, are covered in 4 
page bulletin. Series Y and YC burn 
any commercial fuel oil and any gas at 
reasonable pressure says 4-page bulle- 
tin. Other teatures along with a sec- 
tional drawing and a Btu capacity curve 
given. John Zink Co 


208—Electrode Steam Boilers. Let 
Speedylectric put steam to work for 
you. Designed to hold exact steam pres- 
sure and temperature, this line of elec- 
trode steam boilers is briefly described 
in 4-page folder. Refers you to bulletins 
for more specific information. Pressures 
up to 500 psi and volumes to 750 Ib of 

I Steam-jet cleaners also 


steam per hr 
shown. Livingston Engineering Co 


209—Feedwater Heater. If you operate 
a power plant of 300 hp or less you wil 
be interested in this junior-size all-steel 
feedwater heater. 2-page bulletin gives 
ill the details. Photographs, cutaway 
views and dimensional diagrams illus 
trate the bulletin. The Swartwout ( 


210—Steam Specialties. Complete de 
scriptive matter on steam and air traps 
pressure reducing valves, pump gover 
nors, pressure regulators, boiler feed 
controls and temperature regulators is 
contained in 33-page catalog. Included 
are such data for sizing this equipment 
as trap capacity tables, reducing valve 
selection charts, reducing valve « 
pacities etc. The C. E. Squires Co. 


PRIME MOVERS: DIESELS, TURBINES, 
COMPRESSORS 


211—Portable Compressor. Rotary 


compressor, using a new advanced de 


INDUSTRY AND POWER * 


Be sure to order your free copy of these 
booklets—they're the latest information 
published by leading manufacturers. Use 
the postage-free order cards on Page 117. 
Just list the Key Numbers of the 5ulletins 
you want in the spaces provided on cards 


gn, delivers full 600 cim at 110 psi al 
though weighing only 9500 Ib, according 
8-page folder. No valves, no pistons 
1 rings, no rod bearings, 1 vibration, 
no clutch—these and other teatures 
showing the simplicity of design, opera 
tion and maintenance are liste 
Matched to two-cycle 6-cylinder Ger 
eral Motors Diesel engine. On-the-job 
photos and case histories are included 
Ingers ll Rand Ce 


212—Turbine-Generators. Turbine 
generators (500 kw and above) are 
covered in 40-page bulletin that pictures 
and describes nearly 50 installations 
both utility and industrial. Briet dis 
and exciter cool 
ing methods are included Detailed 
drawing shows a typical turbine-cor 
denser installation arrangement Di 
mensions and weights of standard units 
are tabulated. Turbine Div. Elliott Co 


cussions of generat 


213—Machinery. Nordberg’s new 
page bulletin lists all types of mac 

ery produced by them. Fully illustrated 
with installation and product phot 
graphs, the booklet also gives desig: 
data on two and four-cycle diesel e1 
gines, crushers, screens, 
mine hoists, grinding mills and railway 
track maintenance equipment. Various 
applications listed Nordberg Mig. Co 


compressors 


214—Gas-Engine Compressors. Heav) 

duty, four-cycle V-type gas engine with 
either 6 (330 hp) or 8 (440 hp) pows 

cylinders and a horizontal, crosshead 
type, double-acting compressor con 

bined in a single frame is described in 
8-page bulletin. Lists 30 improvements 
added to older models. Application re 

ommendations are given along wit 

complete specifications and dimensions 
Photos and cutaway views illustrate 
the book. Ingersoll-Rand Co 


WATER AND LIQUID TREATMENT 


215—Softener. Precipitating softener 
and coagulator, in which energy for 
tloc preparation is mechanical, is th 
uughly described in new bulletin. Flow 
charts illustrate a discussion of the flow 
circuit. Chemical feeders, dual purpos« 
pump and chemical proportioning sys 
ctured and described. Wort! 
Pump & Machinery Corp 


t 


216—Recooling Spray Nozzle System. 
\re you operating condensers or using 
large quantities of water for cooling 
Then you'll want to get this 8-page 
bulletin that details design application, 


( Continued on page 26 ) 
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Increase Boiler Ratings On Present Or 
Planned Equipment 


In all types of Coppus-Dennis FANMIX Burners — 

0 Uu £e t straight gas or combination gas-oil — we utilize the energy 

of the fuel under pressure to drive the burner fan and deliver 

air in the proper proportion to the fuel flow. This exclusive 

1 “pinwheel action” mechanically mixes fuel arid air in 

M O R EK exactly the right proportions for truly radiant, non-luminous 


heat. 


A A I T , { The result is uniform temperature everywhere in the com- 
bustion chamber — no drifting “hot spots” — and com- 
plete combustion under all conditions. That’s why you can 


° release more heat into your present furnace — why in new 
1 f a installations you get more heat into smaller furnace space. 


FANMIX Saves On Both Old 
FE; A if] fl / IX and New Installations 

FANMIX can easily be operated with your present fur- 
nace and stack, requiring only minor changes in other equip- 
BURNER ment. Or if you’re planning on new boilers, remember that 
FANMIX relieves the furnace from the burden of mixing, 
creates its own forced draft and 
takes smaller pipe sizes. Which 
means you can plan on reduced 
combustion space, less stack, no 
forced draft equipment and lower 

installation costs all around. 


Get the Whole Story 


Coppus engineers FANMIX 
Burners to meet individual re 
quirements, providing complete 
control over heat pattern and com 
bustion .. . Learn more about how 
“pinwheel action” can step up 
your boiler performance to peak 
efficiency and economy as it is 
doing throughout industry. Send 
for Bulletin 410-6. Coppus Engi 
neering Corp., Worcester 2, Mass 
Sales Offices in THOMAS’ REGISTER 
Other Coppus ‘“‘Blue Ribbon” 
Products in BEST’S SAFETY 
DIRECTORY, CHEMICAL ENGI 
NEERING CATALOG, REFINERY 
CATALOG, and MINING CATALOGS 


| pee dh hee ETT CT cE ELST. St tt 


7 


COPPUS ENGINEERING CORP 
183 Park Ave. 

Worcester 2, Mass. 

Please send Bulletin 410-6 to 

Name 

Company 

Address 


City Zone State 
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( Continued from page 24 ) 


construction and operation of spray 
nozzles. Diagrams typical spray pond 
arrangements. ‘Tables show sizes, di 
mensions, capacities and spray nozzle 
patterns. Graph gives cooling perform 
ance curves for various temperature 
ranges using 7 psi at the nozzle. At 
mospheric conditions, and operating 
pressures are also discussed. Schutte & 
Koerting Co. 


217—Corrosion Inhibitor. Manner in 
which corrosion inhibitor acts by neu 
tralization and by surface adsorption to 
control the corrosion of steam and con 
densate lines is described in 2-page 
leaflet. Proper application methods are 
Offers testing service and an 
estimate of the daily cost of the ma 
terial. Allis-Chalmers Mfg. Co 


given 


218—Filter-Clarifier. Does your proc 
essing require a crystal-clear filtrate? 
4-page bulletin gives you operating 
principles, typical performance data, 
capacities and advantages of filter- 
clarifier. Not a backwash type, but 
uses, instead, a spiral scraper that takes 
1 cut off the sand bed when the filter 
rate decreases. Hardinge Co., Inc 


219—Centrifuges. Almost all modern 
ndustrial processes have the problem 
f continuously and economically han 
dling large quantities of slurries and 
suspensions. Here is a 12 page bulletin 
to help solve your problems. Explains 
perating principles and applications 
for two types of high speed horizontal 
entrituges. Cutaway drawings as well 
as installation photos illustrate the 
booklet The St arples Corp. 


220—Dry-Fan Cooling Towers. Me 
chanical draft cooling towers in a ca 
pacity range of 3 to 30 tons of refrigera 
ire illustrated anl described in 4 
e bulletin. Gives full information on 
construction features along with sec 
tional views that illustrate the ad 
vantages. Selection table, performance 
data table, and dimensions table along 
with series of step-by-step installa 
tion photographs are included. Binks 
Mfg. ¢ 


221—Boiler Water Tests. Quick meth 
d for conductometric determination 
f solids in boiler water or condensate 
lescribed and illustrated in 6-page 
bulletin. Shows equipment which in 
cludes conductivity meter, dial ther 
mometer, conductivity cylinder and re 
igent. Gives basic principles, ranges 
rocedures, and checking and mainte 
nance practices. Hall Laboratories, Inc 


ELECTRICAL EQUIPMENT 


222—Watthour Meters. Fundamentals 
metering are comprehensively 
covered in 40-page manual. Illustrated 
with charts, diagrams and photos, the 

klet shows how electric energy is 


measured; 


ot a 


describes operating princi 
ples and explains techniques involved 
in using, testing and maintaining 
meters. General Electric Co 


223—D-C Motors & Generators. 19 
page booklet describing the Life-Line 
type SK d-c motors and generators 
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shows how a new design uses rolled 
steel frames, heavy steel brackets and 
prelubricated double-sealed ball bear 
ings to provide long life without out 
ages. Also pictures and discusses unit 
construction of field coils for ease ot 
replacement; use of Tufvar insulated 
conductors in the armature; unique 
construction of the end turns that pre 
vents localized heating Types, en 


closures, and mountings for many ap 
plications I 
Electric Corp 


listed. Westinghouse 


————— 


For more information use one of the 
convenient reply cards on page 117. 
No postage necessary. Insert the key 
numbers of items about which you want 
additional information mailed to you. 





224—Bushing Standardization. Mor: 
than 1000 ditierent types of G. E. trans 
former and circuit breaker bushings 
have been replaced with 38 standard 
bushings according to 12-page bulletin 
that announces a bushing standardiza 
tion program. Tables show bushings 
now in service, which can be replaced 
by the listed 38 standard bushings 
Lower prices, faster delivery and small 
er inventories on types rated from 15 
kv to 230-kv inclusive, 1200 amp and 
below, are some of the advantages 
l 1. General Electric Co 


claimes 


225—Solderless Connectors. UL-ap 
proved connectors for solderless splic 
ing and terminating of electrical wires 
are tool and time savers claims 4-page 
bulletin. Contains detailed descriptive 
data, installation instructions and or 
dering information. Buchanan Elec 
trical Products Corp. 


INSTRUMENTS, CONTROLS, RECORDERS 


226—Dynamometer Scales. Most any 
type of dynamometer scale for measur 
ing tension and force may be found in 
14-page bulletin that illustrates and 
describes the various models manufac- 
tured by this maker of precisior 
springs. Features, applications, toler 
ance tables, capacities and dimensions 
are included as are diagrams and cut 
away views showing the working parts 


hn Chatillon & Sons 


227—Moisture Meter. Fast, accurate, 
self-contained, midget moisture meter, 
as described in 6-page bulletin, meas 
ures moisture content of wood, plaster 
and wood products by the electrical 
resistance method. Just touch a button 
and read your per cent moisture. De 
sign and construction features are de 
scribed and the varied uses are explain 
ed. Tagliabue Instruments Div., Wes 
ton Electrical Instrument Corp 


228—Instruments. Temperature and 
instruments including indus 
trial thermometers, accessories, record 


pressure 


ing rmometers, recording pressure 
gages, panel boards, air-operated tem 

pressure controllers, dia 
pl valves, and pressure 
gages and regulators are listed and il 
lustrated in 56 page catalog. Spec ifica 
tions along with general data on eacl 


nceluded. H. O. Trerice Ce 


perature a 


ragzgm motor 


mit are 
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229—Feedwater Control. Straightior 
ward, concise discussion of problems 
encountered in feedwater control and 
how to help solve them with air-ope: 
ated, three-element system is contained 
in 16-page bulletin. Diagrams, cutaway 
views, typical chart records and phot 
graphs of modern installations are used 
to aid in describing the latest develo; 
ments in the control system. Bail 
Meter Co. 


230—Liquid Level Gages. Float, pres 
sure bulb, pressure, counterpoise, dif 
ferential pressure, and _ air-bubbler 
types of liquid level gages for a variety 
of uses are described in 24-page bulle- 
tin. Applications include the measure 
ment and automatic control of wate 
and other liquids, whether tlowing 
turbulent, corrosive, under static pres 

carrying 


sure, covered with ice, orf 

olid matter. Also contains intormatior 
on remote recording and remote auto 
matic pump control of water level 
Photographs and drawing supplemet 
the technical data. The Bristol ¢ 


MATERIAL HANDLING 


231—Magnetic Pipeline Trap. Prot: 
your equipment from tramp iron with 
pressure-tight device used to remove 
tramp iron from pipelines carrying 
liquids and semi-liquids. 2-page bulle 
tin lists complete description, specifica 
tions, construction features, and vari 
ous advantages. Eriez Mfg. Co 


232—Flat-Top Conveyer Chain. Di 
mensions and pertinent data on light, 
durable, efficient, flat-top conveyer 
chain and its cut tooth sprocket wheels 
are given in 4-page bulletin. Various 
design and construction features are 
listed and pictured. Engineering data 
include formulas used in calculating 
chain pull and hp requirements. Lin 
Belt Co 


233—Sling Chains. Wrought iron sling 
chains are the subject of 4-page book- 
let. Gives safety rules and full data on 
inspection, use and care. Recommended 
load limits are listed in detail. Specifi 
cations are presented in tabular forn 
Cleveland Chain and Mig. Co 


234—Conveyer & Elevator Belts. 26 
page catalog section describes all belt 
features, explains why increased serv- 
ice life with decreased maintenance are 
made possible by the construction. 
Tells the function which each part of 
the belt performs, as well as other sig 
nificant datz Illustrations show con 
struction featu in detail. The B. I 
Goodrich 


235—Car Shaker. Construction details 
along with specifications and a cross 
section through the vibrating mechan 
ism are given in 6-page bulletin describ 
ing car shaker for unloading granular 
material from hopper-bottom gondola 
cars. Lists typical applications along 
with specifications and gives general 
information on installation and mainte 


nance. Allis-Chalmers Mfg. Co 


236—Jaw Crushers. Principles of 
“crushing without rubbing” are graphi 
cally presented in 12-page bulletir 


( Continued on page 30 ) 
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They Save 


SS 
SS 


$3584 a Month 


by not Pulling 


this Switch 


Every day the machinery in a Clin- 
ton, Mass. plant* had to be stopped 
for a half hour while those machines 
vere lubricated. Every stop meant 
lost production time plus a $14 ex- 
penditure for lubrication. 


The Clinton people called in an 
Alemite 
They wanted to know if they could 


Lubrication Engineer. 


eliminate the costly interruption in 
production time. They felt that lu- 
brication was costing them too much. 


The Alemite Lubrication Engineer 
studied their problem and recom- 
mended a system that automatically 
lubricates the machinery without 
any shut-down. What’s more, lubri- 
cation cost was cut from $14 a day 
to only 21c a day. That saving alone 
paid for the entire investment in 
just 43 days. 


Call Your Alemite Lubrication Engineer 
No matter what size or type of plant 
you operate, Alemite can show you 


Alemite Cuts Costs 3 Ways 


2. in loading grease guns . .. 
saves 334 man hours forevery 
100 pounds of lubricant 
loaded into hand guns. 


cuts man hours 63% forevery 
100 pounds transferred. No 
mess, no contamination. 


INDUSTRY AND POWER * 


March, 


3. in applying lubricants . . . 

saves up to 23.9 man hours 
for every 100 pounds of lubri 
cant applied to bearings. 


1951 


dozens of ways to save through the 
more efficient handling of petro- 
leum products. Call your local Ale- 
mite Industrial Distributor now or 
send for the free booklet “11 Ways 
to Cut Production Costs.” Simply 
attach the coupon below to your 
letterhead. Dept. M-31, 1850 Diver- 
sey Parkway, Chicago 14, III. 


@Name on request, 


ALEMITE 


MEANS EVERYTHING FOR LUBRICATION 
1. Methods 2. Lubricants 3. Equipment 
Another Product of Stewart-Warner 


Cette eee nn ~~ ----- 


FREE! Valuable booklet — 


fae 
' & 
t ( Ptactns (oaty 
) 
t “11 Ways to Cut Production Cost” oa 
: (Simply attach to your letterhead) 
t ALEMITE, Dept. M-31 
§ 1850 Diversey Parkway, Chicago 14, Iii 
: We'll include facts on the new Alemite Oil-Mist Sys- 
q tem, too—(OIL-MIST atomizes oi! into mist, circulates 
1 it to bearings under pressure. increases life of bear 
' ngs as much os 17'/) times) 
' 
' 
' 
' 
' 
' 
' 
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When buying blow-off valves, weigh the significance 
of these two facts: 


More than 15,000 boiler plants in the United States and 
other countries are equipped with Yarway Blow-Off 
Valves...Some of them for nearly 40 years. Among 
high pressure plants, 4 out of every 5 in the United States 
are Yarway-equipped. 


Design, metallurgy, workmanship and service are the 
reasons. It was Yarway that brought out the famous 
Seatless Valve, teamed it with a stellited hard-seat 
valve in a common forged-steel body to make the 
popular Unit Tandem. Yarway has also made avail- 


N OF 


TRC COMPANY @ IOWA S 


Ot Aw neeneliNG 


: is Ye 


fd 


nchl | ! ) N, ° » PC 7ER ND 


YLVANIA @ 


able metallurgical improvements to withstand the 
chemical reactions of acid wash as well as the me- 
chanical wear of boiler blow-down. 


Yarway continues to pioneer and improve blow-off 
valves and blow-off valve service for both high and 
low pressure applications. 


On new boilers, replacements or modernization, make 
sure you specify Yarway Blow-Off Valves. Any boiler 
manufacturer will supply them on your specification. 


Bulletin B-424 gives you the full story on pressures to 
400 psi. Bulletin B-433 for higher pressures. Both are 
free. Write... 


YARNALL-WARING COMPANY, 109 Mermaid Ave., Philadelphia 18, Pa. 


YARWAY UNIT TANDEM VALVE 
sectioned through hard-seat (blow- 
ing) valve. Open position. 


YARWAY UNIT 
TANDEM VALVE 
sectioned through 
seatiess (sealing) 
valve. Open position. 


STEAM PLANT EQUIPMENT 
eu 
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( Continued from page 26 ) 


General description of the mechanism 
with detailed diagrams is given along 
with installation data. Tables show 
capacity ratings. power, weight, etc 
Pennsylvania Crusher Co 


POWER TRANSMISSION 


237—Gear Coupling. Spline or gear 
type coupling designed to handle shaft 
misalignment up to 7 degrees is the 
subject of 6-page bulletin. Drawings 
and cutaway views show how the di 
hedral surfaces of gears provide maxi 
mum bearing area and handle maxi 
mum misalignment with minimum 
clearance on backlash. Selection table 
makes it easy to choose the correct size 
coupling. Recommended applications 
are listed and engineering service for 
special installations is offered. Ajax 
Flexible Coupling ( Inc 


=> 
MANUFACTURE 238—Bearing Maintenance. Eliminat« 
apruicht - your “down time” lost through bear 
ing failure due to faulty maintenance 
, practices Che first pamphlet ofa col 
tinuing study of bearing maintenance 
techniques and successful maintenance 
installation and removal procedures is 
now available. Succeeding issues will 
present all available maintenance in- 
formation on every type of bearing 
Can be compiled in binder that accom 
panies the first pamphlet. The Anti 
Friction Bearing Distributors Assoc 


2 ; i Sy For more information use one of th 
s and personnel are ¢ : convenient reply cords 





on page 117. 
No postege necessary. Insert the key 


on the production of Ss : 2 i numbers of items about which you want 


additional information mailed to you. 
—— EE ———— _____ 


239—Chain Drive Handbook. Heipfu 
information for engineers and mair 
’ i : tenance men is contained in new hand 
na ’ " eats , ‘ book and catalog Packed with sugges: 
3 ror re , ; tions on how to install, maintain and 
7 ee . . 2 yperate roller chain. Tells how to plan 

| I 
CHI fe . | , Oo chain drive layouts and offers hints or 
ie $ pater Bur lubrication and roller chain selectior 
: . pf 2 # ' Also includes length conversion tables 

wit j z 

. : : hp rating charts, and specifications for 
Styles of Swivel Jom ; hy all types of roller chain and extended 
pitch conveyer chain. Atlas Chain & 


requirements...and "Th sf Mig. Co 

Packing Unit for the fluid you hangfe.This val- 200—Werm Geer Speed Reducers. 
. ° ve *s of case histories co rise 8-page 

uable, experienced counsel costs you nothing. Se ee eee ee 


voklet that demonstrates the varied 

*For full 460° rotation in 1, 2 and applicati ms of the right-angle drive 
3 planes. Unlimited flexibility in worm gear sets and speed reducers 
pe lines can be secured simply S tere > > . 
e ieunging, ontedlo th ‘guna hows different sizes and models i 

sequence cluding fan-cooled type. The Cleveland 


Worm & Gear Co 
WRITE FOR CATALOG NO. 50 vip 
R tatives in Pri ipal Cities 241—Speed Control Equipment. From 


3 basic units Reeves builds a complete 
Sold by Leading Supply Stores Everywhere line of speed control equipment that 
is simply designed, ruggedly built and 

easily maintained according to 12-page 

bulletin. All are adaptable to new ma- 

chine designs or may be installed on 

machines already in service. Over 2000 

different makes of machines now em 

ploy the units as standard equipment 

Booklet contains discussion of features 

and operating principles along with 
tabulations of hp ratings and dimen 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES ( Continued on page 33 ) 


Dy 
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Before you buy a vertical turbine pump 


CHECK WORTHINGTON 
AGAINST THE FIELD! 


Chart shows only Worthington gives you all 8 
vital design-features as standard equipment 





The Ten Leading Makes Of Vertical Turbine Pumps 
Vv Indicates Feature Is Standard 


Worthington | Pump | Pump | Pump | Pump | Pump | Pump | Pump 
Type O a 8 c o E F G 





Standard 
Features 














Seals above and below drain parts J 
(oil-lubricated model) Vv 





Wearing rings 





Enclosed impellers 





Bronze bushings in bow! assembly 





Flanged and bolted bowls on all 
sizes 





Sand collars at both ends of bow! 
assembly ( water-lubricated model) 





Grease-packed bottom bearing 





Choice of oi! or water lubrication 
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There's your quick, complete picture of 
how Worthington Type Q stocks up against 
competition. Remember — each of the fea- 
tures listed is a proved aid to more efficient 
pump performance. And only Worthington 
gives you all of them as standard! 

Why settle for anything less than this all- 
inclusive, ahead-of-the-parade design that assures 
smoother, lower-cost pumping? 


Maximum Head In All Sizes 
Available in sizes from 6” to 32”, Worth- 


ington Type Q Vertical Turbine Pumps 
handle liquids at temperatures of 7° below 
zero F to §00°F, with maximum head per 
stage over the entire size range 


See your local Worthington dealer for the 
whole story that proves there's more worth in 
Worthington. Complete manufacturing and 
servicing facilities at Denver, Colo., and 
Harrison, N. J. Worthington Pump and Mach- 
inery Corporation, Harrison, N. J., Denver 16, 


Colorado 


Dealer Franchises Open 


WORT 


———_—_ 
——————— 
— 


SF SFL fa 
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ITE SWITCHGEAR GIVES YOU 


Have you ever considered the results of a sudden 
loss of power in your plant—lights going out, ma 
chines stopping, possible injury to personnel? It 
could be a trying and costly experience, particu 
larly if it could easily have been prevented! 

The purpose of your switchboard is to minimize 
power shutdowns and protect equipment and per 
sonnel. I-T-E switchboards do these things and 
much more. They offer you double protection— 
because mechanical interlocks of a design unique 
with I-T-E protect the drawout circuit breakers 
which in turn protect your power distribution 
system. 


A mechanical interlock prevents the circuit 
breaker from being connected to or disconnected 
from line and load connections unless the break- 

- er’'s contacts are open. If this is not accom- 
] plished, withdrawal of the circuit breaker would 
a cause arcing at the disconnect device, probable 
subsequent damage to the equipment, power loss 

and injury to personnel. 


om The ordinary interlock works by ‘‘deduction”’; 
that is, movement of the interlock’s mechanical 
linkages disengages the latch which holds the 
breaker in a closed position. The breaker’s con 
tacts should then be open, but the breaker may 
then be moved in or out whether or not the 
contacts are actually open. 





The interlock by “deduction” 


On the other hand, I-T-E’s interlock is safe, 

sure, simple. This interlock mechanism is con 

SWITCHGEAR BUS nected directly to the arm which carries the mov 

| able contacts. Unless the breaker has been fully 

opened by a separate manual tripping action, it 

cannot be moved into or out of line and load 
engagement 

The I-T-E interlock is a simple but important 

feature. Your operator’s life and your plant’s 

safety may depend on it. It’s just one more 

reason why /-T-E is your best switchgear buy! 





For more information about |I-T-E Multumite Switch- 
geor, send for billetins 6C03-D ond 7000-A. 


For more dependable Switchgear 


specify |-T-E! 


1-T-E Circuit Breaker Company, 19th & Hamilton Sts., Philadelphia 30, Pa. 
RalE Power Switching Equipment: Railway and Industrial Engineering Co., Greensburg, Pa. 

Cenzdizn Mfg. & Sales: Eastern Power Devices, Lid., Toronto © Export Sales: Philips Export Corp, New York 
SWITCHGEAR + UNIT SUBSTATIONS + ISOLATED PHASE BUS STRUCTURES © CIRCUIT BREAKERS © MECHANICAL RECTIFIERS * RESISTORS + SPECIAL PRODUCTS 
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( Continued from page 30 ) 
sions. Controls and indicators—botl 
standard and extra—are pictured and 
described. Two pages of general engi 
neering information round t 1 
book. Reeves Pulley Co 


242—Cut-Out Couplings. Automatic ce 

ce that instantly shuts off the power 
when any kind of overload occurs 1s 
introduced in 12-page catalog. Offers 
torque sensitive protection combined 
with the features of a flexible coupling, 
says the booklet. Full description along 
with a discussion on the many possi 
bilities included Anchor Steel and 
Convevor Co 


EES 
For more information use one of the 
convenient reply cards on poge 117 
No —y | necessary. Insert the key 
numbers of items about which you want 
additional information mailed to you. 


— EE 


243—Fluid Power Equipment. Con 

plete line of fluid power pumps, mo 
tors, transmissions, cylinders and 
valves is featured in 8&-page  bulletis 

New lines in small constant and vari 
able delivery pumps, and axial piston 
motors are shown along with improved 
standard and heavy duty cylinders for 
ressures up to 3000 psi. Valves for 
controlling the cylinders are listed. The 
Oilgear Ce 


244—Micarta Gears. An introduction 
micarta gearing is provided in 15-page 
booklet that offers micarta gear manu 
iacturing know-how. Machining, de 

, and application information i 

along with illustrated explana 
ions. Lists physical properties, pre 
ferred pitch and gear data for iull dept! 
teeth, in addition t illustrated ex 
unples of micarta-gear hp-rating for 
mulas. Also listed are 57 applications 
it the gears Westi t s¢ Electric 


Corp Double duty: Steom drives 


high pressure pumps and 
provides heat for processing 
245—Uni-Pull Drive Manual. J hi- in this installation of mul- 
aze book enables you to select wit tiple Troy Steam Engines in 
ut any calculation, the proper size flat the. Port Arthur refinery of 
leather belt together with pulleys oi The Texas Company. 
the correct dimension, to transmit pow 
er trom a motor of given hp and speed 
to a machine to be operated at a pre . 
scribed speed Includes tables trom Which Do 
which belt tension controlling motor 
base can be selected for motors built in 
standard NEMA frames. Also contains 
basic hp rating data for flat leather 
belting, recommended minimum pul 
ley diameters and other pertinent drive If your drive needs any or ol! 
information. American Leather Belt of these five characteristics, 
ng Association the modern Troy Steam Engine 
is indicated. Send us your drive re- 
PUMPS AND ACCESSORIES quirements and steam conditions, and 
ovr engineers will be glad to recom- 
mend the right type and size Troy 


246—Screw & Rotex Pumps. Warren's enijine to most your needs. 


acquisition of the Quimby Pump Div 
has, among other things, produced tw« 
bulletins illustrating and describing 
the latest refinements in screw and 
Rotex pumps. Screw pumps are avail 
able in capacities up to 3000 gpm and 
pressures up to 200 psi, while Rotex 
pumps have capacities up to 100 gpm 
and pressures up to 250 psi. Warren 
Steam Pump Co., Inc 


( Continued on page 130 ) 1206 RAILROAD AVENUE + TROY, PENNSYLVANIA 


Power Equipment Division 
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Grinnell Welding Fitting 


MINIMUM 


<a 


om re 


Grinnell Welding Fittings on towers of natural gasoline plant. 


Any qualified welder can make welds quickly and 
easily with Grinnell welding fittings. These fittings are 
made by a hydraulic forging process that assures uni- 
form wall thickness at all points and true circularity 
throughout. Of seamless, one-piece construction, they 
can be cut at any angle to match up with standard 
weight, extra strong and heavier wall pipe in I. D. or 
O. D. sizes. Pressure-temperature ratings are equal to 
or greater than those of seamless steel pipe. Grinnell 
welding fittings are process stress-relieved. 
Full data on the complete line of Grinnell 
carbon steel butt welding fittings and forged 
steel flanges is contained in the Grinnell 
Welding Fittings Catalog. 


SEND FOR THIS CATALOG 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


GRINNELL COMPANY, INC., Providence, R. |. Worehouses: Atlanta 
Cleveland + Cranston + Fresno * Konsos City * Houston + Long Beach 
Ockliond «+ Philadelphia «+ Pocatello * Sacramento + St. Lovis 


RESISTANCE 


TRUE CIRCULAR SECTION 


True circular section at all 
points makes a Grinnell 
fitting easy to align and 
weld . . . no distortion or 
flattening to affect flow 
adversely. 


FULL EFFECTIVE RADIUS 


Pressure loss through 
Grinnell welding elbows 
is held to a minimum be- 
cause of the full, effective 
sweep of the radius. 


SMOOTH, CLEAN 
INSIDE SURFACE 


Grinnell fittings have uni- 
formly smooth inner walls 
- NO waves or ridges to 
cause turbulence or ac- 
celerate erosion or corro- 
sion. No pockets to trap 
solids or foreign matter. 


EASY, SWEEPING TURNS 


In Grinnell welding tees, 
the corners where the out- 
let joins the run are well- 
rounded and perfectly 
smooth to minimize re- 
sistance to flow and to 
prevent trapping. 


* Charlotte * Chicago 





Son Francisco + Seattle + Spokane 
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Operating on... NON PAREIL 


@ With the installation of a irbine shown in TRADE MARK 


the toreground of the illustration abx large midwest util- a e 
ity now has six large turbines f 0,000-KW capacity ig Hite | 
— operating on NONPAREI rbir 


Oil 


There is reason to believe that this new turbine will 
have to be shut down for oil replacement, oil-system cle ng WITH NO OIL-ACIDITY OR 
or because of oil-acidity troubles. This conviction is ba OIL-REPLACEMENT WORRIES 
on the lubrication record of NONPAREIL Turbine Oil in this 
plant 

During fen year perati neu tion numbers 
have stayed below .07 mg. KOH ‘gm. There have been n 
time losses or troubles caused by high acid Oil systems 
have stayed clean. Such benefits are assured this company 
not only for 10 years, but for the /ife of its turbines. This 


issur 


ance is based on NONPAREFIL’s written guarantee that it will 


maintain a neutralization number below 0.15 mg. KOH / gm 








You ar r may soon be, shifting your production setup to meet the country’s 
rearmament needs. New machines, new operations, and taster production sched- 
" 


ules will demand some revision of your lubrication practices. That's why Stand- 


ard s Service Supply organization is NOW More important than ever to you. 
Standard has a service-supply warehouse within a short truck-hauling dis- 
tance from your plant 


If you are a Standard Oil customer this warehouse will stock every lubri- 


cant used in your plant. Deliveries can be made in a few hours if necessary 


In addition, this service-supply center is headquarters for a Standard Oil lu- 
brication specialist who ts assigned to your plant. He is close at hand to give you 
help when you need it. He has plenty of practical experience. He has been spe- 
cially trained for his job in a Standard Oil Lubrication Engineering School. He 
is backed by Standard Oil's extensive research and technical facilities 

To arrange for his visit, phone your nearby Standard Oil Service-Supply cen- 
ter or write to: Standard Oil Company Indiana), 910 South Michigan Avenue, 


Chicago 80, Illinois. 


STANDARD OIL COMPANY (INDIANA) 





features 


OF SCHRAMM 
AIR COMPRESSORS 


Mean Savings To You! 


Many advantages are offered you by 
Compact i == i Schramm Air Compressors. 


Vibrationless 


EASY TO MOVE 


“thin when you want i” 


One cost — 
no elaborate 
foundation 


One of the chief advantages of Schramm is its 
ease of moving. When your plant layout 
changes... or you need an air compressor in 
. : a different building ...the quickest way to 
Unit system = os r . transfer and make installation is to use a 
; Schramm. It is compact, easy to handle 
because compressor and motor are mounted 
as a single unit on a substantial steel base, 
which also serves as a foundation. 


For your many compressed air jobs about the 
plant, specify Schramm—and save. Write 
Complete ee? today for folder STF-50. 


package— 


vent a §éSCHRAMM INC. 


The Compressor People 
WEST CHESTER + PENNSYLVANIA 
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HA PRICE PERFECTION! 


“PERFECTION” is the most important word in the entire English 
language to a group of men at John Chatillon & Sons. 


These researchers, engineers and planners are constantly working toward the 
improvement of measuring apparatus that already connotes perfection to 
every user 


For example: These Force Measuring Devices, which are the finest available, 
are individually calibrated and guaranteed to be accurate within one gradua- 
tion mark on the gauge. This exactness is universally accepted, inasmuch as 
such devices simply aré not expected to be more accurate. But —to John 
Chatillon & Sons, it represents a challenge—and full time research is constantly 


going on, until ‘‘Perfection"—complete and ultimate, is achieved. 


aw “Resting on Laurels” is an invalid phrase at Chatillon. 
CHATILLON spECIAL 


\) 
i) 


FORCE MEASURING DEVICES 


Only one fine Chatillon Device from Our Complete Line 


@ For adjusting Spring Tension of D.C. Motor Brush 
Holder 


@ For use with Torque Measuring Devices 


@ For Measuring Force in All Phases of Industrial & 
Laboratory Work 


JOHN CHATILLON & SONS 


will design and manufacture Scales and other Measuring Devices 








to Meet Your Particular Needs. 


Pe == FILL IN AND MAIL COUPON TODAY = = = = 
B John Chatillon & Sons, 85 Cliff Street, New York 7, N. Y. 


Gentlemen: Please send me brochures and price information on 
] Force Measuring Devices Traction Dynamometers 


Push Pull Gauges Laboratory Scales 
Company 


JOHN CHATILLON E SONS — 85 “lif Street, Depr [2 
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For 
Efficient 
PROCESSING 


Fi 


AND HOT WATER BOILER UNITS 


INDUSTRY AND POWER 


STEAM GENERATORS 


Mar h, 


1951 


@ With your op- 
erating costs growing higher 
than ever, isn't this a mighty 
good time to take a look at 
your boiler room? That's where 
efficient, cost-saving plant oper- 
ation should start. 


Maybe your boiler is eating 
fuel dollars. Perhaps it’s inade- 
quate to meet your greater 
steam demands. Chances are 
it's obsolete at today’s stand- 
ards. . You may find it pos- 
sible to cut costs enough to 
actually pay for a new O&S 
Powermaster unit in two or 
three years. Many Powermaster 
users tell us they have! 


® 


For 
Dependable 
HEATING 


It makes sense to turn to this 
up-to-date self-contained unit to 
produce the steam or hot water 
you need. All Powermaster 
components are sized to coor- 
dinate most efficiently as a 
fully automatic packaged unit. 
You'll reduce operating costs 
(as much as 40%) and cut 
maintenance time to a mini- 
mum. You'll be sure of safe, 
smokefree, dependable opera- 
tion. 


Write today for complete in- 
formation on a Powermaster 
unit for your specific needs 
Or send coupon for latest bul 
letin describing all units. 


Orr & Sembower, Inc. 


950 Morgantown Rd., Reading, Pa. 


Please mail latest catalog showing 
Powermoster's cost-cutting a ivantages 


Name 
Company 
Address 





TYPE EM4115 


TYPE EM (Electromechanical) 


Features zero waveform distortion, 
high efficiency, insensitivity to mag- 
nitude and power factor of load, no 
critical adjustments. Has no effect on 
system power factor. 


STABILINE 


VOLTAGE REGULATORS 


é, +o | 
= wn &. 


J F Fé y 

y ‘@@. 

' a Py A 
Fe 6 


TYPE 1ESTOIR 


TYPE JE (Instantaneous Electronic) 


Completely electronic, instantaneous 
in action, with no moving parts. Out- 
put voltage held to + .1% for line 
variations; to + .15% for load 
changes. 
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IN THE LABORATORY, 
where constant voltage is a 
necessity for product develop- 
ment and analysis, STABILINE 
voltage regulators assure maxi- 


mum performance of electrical 


instruments. 


TESTING requires constant 


voltage to assure that products 
manufactured for specific appli- 


cations will perform as rated. 


STABILINE voltage regulators 


guarantee exacting test results. 


PRODUCTION is on the in 


crease, equipment is working 
overtime. STABILINE voltage 
regulators are required to get 
the maximum from operating 

to give full life to 


equipment, 
motors and lighting, to lengthen 
tool life, and to cut maintenance 


and replacement costs. 


MAINTAIN CONSTANT VOETA 


...regardless of line or load chang 


all departments 


STABILINE Automatic Voltage Regulators deliver a constant output voltage regardless of variations in input 
voltage or load current. This control is vital to laboratories, production, testing and inspection 
where precision performance is demanded. Two basic types of STABILINES are available. Type /E (Instantaneous 
Waveform distortion does 

for wide line variations; to within *0.15 of 1 


Electronic) is completely electronic, instantaneous in action, with no moving part 
not exceed 3%. Output voltage is held to within 0.1 of 1% 
for any load current change or power factor change from lagging .5 to leading .9. Type EM (Electromechani 
cal) consists of an electronic detector circuit controlling a motor-driven POWERSTAT variable transformer which 
feeds a buck-boost auxiliary transformer. Inherent characteristics include zero waveform distortion, insensitivity 
to magnitude and power factor of load, adjustable output voltage, no effect on system power factor and no 
critical adjustments. Both types are offered in numerous models and ratings. There’s a STABILINE for every 
application. Technical data and bulletins sent on request. Use coupon below. 

tHe SUPERIOR ELE 
BRISTOL, CONNECTICH 
1503 CHURCH STREET, BRISTOL, CONNECTICUT 


THE SUPERIOR ELECTRIC CO, 
Please send me Bulletin $351 on STABILINE Automatic Voltage Regulators 


Keep me on your mailing list 
Have a SECO field engineer call 


Company Name 
Zone State 


Compony Address 


' 
’ 

’ 

’ 

’ 

’ 

’ 

’ 

’ 

‘. 

’ 
q My Name 
’ 

7 

’ 
s 
s 
s 
s 


City 


1951 
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METAL 
WASHER SOLVENT 
STILLS 


When you buy 
steam equipment 


Why is it that more than 100 manufacturers of steam operated 





machinery prefer to equip with Sarco steam traps, temperature 
controls or strainers before the equipment is shipped? The answer 
SARC O is simple. After years of tests in their plants and in the field they 


Equipment on which 


° know that their machines will produce more with less steam and 
is standard 


fewer service calls. 

WATER HEATERS Isn’t that exactly what you want from all the steam equipment in- 
BOTTLE WASHERS ae in your plant? If so, all you mes to do is to —_ on “Sarco 
Equipped” when you buy new machinery or modernize your present 
equipment. 


a 
CAP SEALERS 
e 
DEGREASERS 





A few of the Sarco products supplied with new equipment are 
* 
AIR CONDITIONERS illustrated below. For complete information write for Catalog No. 


: 200. 
SOLVENT STILLS 
a 
AIR COMPRESSORS ao, 
a 
OVENS & BOILERS 


i ls 
FLOAT 


6 
LAUNDRY MACHINERY = 
a ane TRAP LIQUID —_ TEMPERATURE 
EXPANSION REGULATOR 
TRAP 














| SARCO COMPANY, INC. — 

S A Re 8 ‘@) Represented in Principal Cities re 

Empire State Building, New York 1,N.Y¥. 
SAVES STEAM SARCO CANADA, LTD, TORONTO $, ONTARIO 


pmPrPeR OVE S rR Oo Be Cf Go ieee tt Y AN D Oo. 0:5 ? yf 
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HANDLING TWO JOBS AT ONCE... 


Two 1500 KW Worthington turbine-generators, installed in 
the Eunice, N. M. plont of the El Paso Natural Gas Company. These are 
non-condensing extraction turbines designed to operate on initio! steam 
conditions of 5754 — 575° FIT exhausting at 54#G bock pressure. 
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Worthington Turbine - Generators Selected By Natural 
Gas Firm For Both Power and Product - Conditioning 


Pumping natural gas from southeast 
ern New Mexico and the Texas Pan- 
handle to points in California and Ari 
zona, the El Paso Natural Gas Company 
uses Worthington Turbine-Generators 
for double duty. Besides furnishing elec- 
tricity for the company's plant in Eu- 
nice, N. M., the turbines automatically 
extract steam at 125#G for heating 
Amine solution, which is mixed with 
the gas to remove impurities 

In every branch of industry, users are 
getting daily proof of the outstanding 
flexibility of Worthington Turbine- 
Generator Sets — not only as sources of 
more dependable, more economical elec- 
tric power, but as cost-cutting suppliers 


Feed Woter 
Heoters 


March, 


of processing steam for many important 
allied purposes 
WORTHINGTON TAKES 
ALL THE RESPONSIBILITY 
Worthington builds Turbine-Gener 
ator Sets in sizes up to 10,000 kw, and in 
all types. Each is designed to make steam 
do more work, and each is backed by 
Worthington’s undivided responsibility 


for the complete unit's design, assembly 
and performance. For expert aid in select- 
ing the right size and type for your own 
requirements and further proof that 
there's more worth n Worthington 
our nearest District Office 

to 


call 
Or write 
Worthington Pump and Machinery 
Corporation, Steam Turbine Division, 
Wellsville, N.Y 


WORTHINGTON 


— 
oe 


<7 sini (@ \) aaeeetae ———= 
ZAUINNM ME IW 


STEAM TURBINES 


amc, tip 


Turbine-Generator 


1951 


Single-Stoge 
Turbines 
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A casting alloy offering extra hardness at elevated 
temperatures, pronounced resistance to galling and 
seizing, and excellent corrosion resistance. 


One of the hardest and strongest of the non-ferrous 
casting alloys, “S’’® Monel is particularly suitable 
for parts subject to high stress and severe friction 
under corrosive conditions. 


“S” Monel’s low coefficient of expansion, high 
density and corrosion resistance enable it to give 
excellent service where clearances are small and 
operating temperatures subject to considerable 
variation. 


The principal characteristics of ‘“S’’ Monel are: 





Typical Applications of "S” Monel 


valve discs bushings 


valve seats sleeves 
impellers ejector nozzles 


wear rings direct-acting pump liners 








Mechanical Properties of “S” Monel * 


Age-hardened 
Yield Point 
Tensile Strength 


80-115,000 psi 
120-145,000 psi 
4-1% 
300-375 


Elongation in 2-in 
Hardness (Brinell) 
Coefficient of Thermal Expansion 


(32°-212°F.) in. in .0000068 








Hardness of "S” Monel at Elevated Temperatures* 


As-cast condition 





Temperature, F. Brinell Hardness 





Room 321 
700 321 
800 311 
900 311 

1000 321 

1050 335 

1100 293 











* Average properties—not to be used for specification 


i4 


Hardness: “‘S’’ Monel can be age-hardened to 300- 
375 Brinell. It retains this hardness even at elevated 
temperatures. (See table.) 


Resistance to Galling: ‘“‘S’’ Monel is superior to most 
other hard metals in its ability to resist galling 
under severe conditions of pressure and friction. 
Often where lubrication is poor or absent entirely, 
“S” Monel has shown unusual resistance to seizing. 


Corrosion Resistance: “‘S’’ Monel is relatively unaf- 
fected by most commonly-encountered corrosives 

. reducing acids, organic acids, acid and neutral 
salt solutions, strong alkalies, dry gases, and most 
atmospheres. 


Erosion Resistance: Because of high hardness and 
toughness, “S” Monel resists damage caused by 
cavitation, erosion, “wire drawing,” and particle 
abrasion. 


Machinability: ““‘S’’ Monel can be machined as-cast, 
and preferably so when only a moderate amount 
of machining is to be done. For extensive machin- 
ing, the castings may be softened to 235 Brinell by 
heat treatment. Subsequent heat treatments can 
restore hardness to the level of 300-375 Brinell. 


Weldability: “‘S’’ Monel is not recommended as a 
weldable material. 


Additional Engineering Data Available 


Although nickel alloys are currently in short supply, they 
won't always be. So why not let INCo he lp you in your long- 
range planning — particularly if your plans involve a choice 
of corrosion-resisting materials? A letter outlining your 
problems brings technical assistance, helpful data. Write 
INCO’S Technical Service Station 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5,N.Y 
ta] OF StRvict 


NICKEL pict ALLOYS 


MONEL® + “R"®MONEL + "K"@®MONEL + “KR"®MONEL + “S"® MONEL 
NICKEL + LOW CARBON NICKEL + DURANICKEL® 
INCONEL® + INCONEL"X"® 
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Chapman engineers designed 
this valve with your maintenance problem in 
mind. They've made it ough, so it will stand up 
under severest service — but easy to maintain. 

That's why you can repack this List 960 under 
full pressure. Seat rings replaced quickly, easily 
— when necessary. 

The reason, too, why seat rings are hardened 
stainless steel and wedge faces are hardened to 
800 Brinell by the exclusive Malcomizing 
process. 

And why the stem and wedge gate connection 


% stronger than ever before. 


has been made 50 
Try it! Make your own maintenance checks. 
You'll find the Chapman List 960 means lower 
maintenance costs. 

Available in sizes from \%”" to 2”. 
Either metal to metal or gasketed joint, 
as required. Rising stem with yoke (as 
illustrated) or rising stem inside screw 
type. For pressure range 2000 Ibs. at 100 
deg. F., 380 Ibs. at 1000 deg. F. Specify 

List 990 for higher pressures. 


The Chapman Valve 


Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 








Before You Buy 


JACKET WATER 
TEMPERATURE 
CONTROL 


Investigate 





POWERS 3-WAY 
POWERS ACCRITEM FLOWRITE 


REGULATOR »/ VALVE 
BY 


REVERSE ACTING 
OT wafl 
TEMPERED warte Qt worm 








One of Meny Applications of 


POWERS ACCRITEM REGULATOR and 
FLOWRITE DIAPHRAGM VALVE— 
Compressed Air or Waters Operated 


@ — Provides positive, dependa- 
z ble control for lorge size 3-way 


or 2-way valves. Safety feature 
of hook-up above: failure of air or water pressure allows 





only cooling water to flow through the vaive to engine. 





Complete Line of 
Dependable, Time-Tested 
Regulators 


IMPORTANT ADVANTAGES that quickly pay 
back the cost of Powers self-operating 
and pneumatic controls for air compres- 
sors, diesel and gas engines: 


@ Correct jacket water and lube oil 
temperature at all times, regard- 
less of load or seasonal changes. 


@ Improved lubrication and cylinder 
liner wear. 


Fewer piston ring replacements. 


Saves Labor; increases efficiency. 


Eliminates sludging. 


* 
@ Reduces danger of piston seizure. 
a 
* 


Lowers fuel and lube oil con- 
sumption. 


Cost of Powers jacket water temperature 
control? About the same as a set of new 
piston rings. Powers regulators are un- 
surpassed for reliability and years of 
trouble free service. 


Have a POWERS Engineer call to study 
your requirements for better jacket water 
temperature control. There’s no obliga- 
tion. Phone or write our nearest office. 


CHICAGO 14, ILLINOIS © 2720 Greenview Avenue 
NEW YORK 17, NEW YORK © 231 Eost 46th Street 
10S ANGELES 5, CALIF. ©@ 1808 West 8th Street 
TORONTO, ONTARIO . 195 Spadina Avenve 
MEXICO, D. F. . Edificio “La Notional’ 601 


(DIG) 


Established 


No. 11 Self-Operating TEMPERATURE REGULATORS 











Provide dependable control for most applications. They're simple, ruggedly 
built, economical and easy to install. Especially suited for air compressors, 
diesel and gas engines. Temperature indicating regulator also available. 


POWERS No I) REGULATOR 
<1 Aching 


ENGINE OR8 COMPRESSOR POWERS 
a No |) REGULATOR 
) 4 with 
- FU WAY VALVE 
TEMPEREC 


OO. water 











POWERS INDICATING 
No |! REGULATOR 
REVERSE ACTING 























POWERS No || } WAT REGULATOR 


OFFICES IN 


ww THE POWERS REGULATOR CO. ......:.: 
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Don’t buy a V-Belt Drive 
unless- [a] 


1. the sheave comes in two parts for 
easy mounting—separately or as one- 
piece assembly * 

2. the hub and rim are “‘taper-mated”, 
for friction cone grip and positive press 
fit on shaft» 


3. the clamped hub holds shaft position 
when rim size is changed—no realign- 


. + 
Pennell on driven sheave help ’ It was a CTISIS 


carry heavier load with less weight * 
5. the belt carries the load with mini- ; Er , 
Suess ef : that occurs only on 
a Worthington exclusive ¥ 4 
b Worthington original 


Wedge Svedewanl—eedes Wi Saturday mornings 


load-carrying cords in nevtral axis 














4 Minutes before noon on a Sat- 


urday morning, a frantic call to 
ORTHINGTON MULTI-V-DRIVES cee tees ean 
ing Co.,St. Louis, Mo. reported 
‘ a motor failure at a brickyard. 
A week’s stoppage of pro- 
duction was threatened. 
+ ig A different motor was avail- 


Easy to get on Easy to get off Yet always tight on the shoft able, but not the right rpm. 
Could Oberjuerge furnish 
WORTHINGTON QD SHEAVE belts and sheaves to give the 
_ : proper speed? Answer (after 
Original Tapered Cone-Grip Sheave some quick calculations): yes— 
Te, = two Worthington QD Sheaves, 
. res ‘ 8 groove, 16 in. driver, 58 in. 
WORTHINGTON-GOODYEAR driven, with a set of 8 Worth- 
EC CORD V-BELTS ington-Goodyear V-Belts. 
Each endless cord carries an equal By mid-afternoon, the brick- 
more | = — ~~ belt, tee f OD Stock Si yard was back in production. 
matc and uniorm in ien » Car- Comple _ . ry . . . 
ries an equal share of the yam load. a © on _ Again, a Worthington distrib- 
Prompt Shipment 853 listed stock utor had saved the dav—or 
Send coupon for latest Worthington QD sizes in “A”, “B", “C”, and “D” Pan 


7 - ; 
: sections fhp to 600 hp... 332 listed in this case, a week! 
Sheave bulletin, ¥140087F stock sizee of EC Cord V-belts 























Worthington Pump and Machinery Corp. 
POWER TRANSMISSION Multi-V-Drive Sales Division, 


sheaves, V-belts, variable Buffalo, New York 
speed drives 


a AN PUMPS : centrifugel, pow- Send Bulletin V1400B7F on Worthington 
, ti-V-Drives. 
ORIGINATORS OF THE QD SHEAVE or, rotary, stwom anaieeeens 
AIR COMPRESSORS: N 
WORTHINGTON PUMP AND MACHINERY CORPORATION | A'% COMPRESSORS: ome 
MULTI-V-DRIVE SALES DIVISION " Company.. 
Buffalo, N. Y. - General Offices: Harrison, N. J. Neel ae Address 


The Good Right Hand of Industry Mf ~ 
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for FUSE 
EC 
ONOMy .. USe ECONOMY FUSES 


...and CONSERVE Arccious E3tass and Laffer 


“ECONOMY DE-LAY” Renewable Feses offer you 
the opportunity to conserve scarce Brass and 
Copper and at the same time make a real 
saving in the cost of your Fuse maintenance. 
After your first cost of an “ECONOMY DE-LAY” 
Renewable Fuse, you pay only a few pennies for 
an “ECONOMY DE-LAY” Renewal Link to restore the 
Fuse to its original efficiency after a “blow”. This 
is much cheaper in the long run than any other type 


of Fuse protection you can buy. 
The simplicity and unusually fine mechanical con- 
struction of “ECONOMY DE-LAY” Renewable Fuses and 


Renewal Links make replacement quick, easy and 


inexpensive. 

With a reputation for Pioneering and Constant 

Improvement, ECONOMY has always made its Renew- 

able Fuses and Renewal Fuse Links to meet the max- 
imum of all requirements of “The Standard for Fuses”. 





Millions of ECONOMY Renewable Fuses have been in ser- 


vice for years, giving low-cost protection to electrical instal- 
lations. Keep a full stock of “ECONOMY DE-LAY” Renewable 


Fuses and Renewal Links on hand! 


Ask for the ECONOMY Catalog and Price List. 


Your Electrical Wholesaler has “ECONOMY DE-LAY” Renewable Fuses 
and Renewal Links in stock. 

REPRESENTATIVES IN 

ALL PRINCIPAL CITIES 


SM 
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ECONOMY FUSE AND MFG.CO., 2717 creenview ave, chicaco 14, 1Lunots 
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This close-up clearly shows the ribs or corrugations which add 
strength to Childers Jacketing and also make it form more easily 
around lines. Aluminum strapping and seals are a quick, inex- 
pensive way to attach the jacketing. They can be used without 
any special tools and take no special training for the installers 


@ Does long lasting aluminum cost too much for covering your 
insulated lines? Not when you specify this new type weather- 
proof jacketing. It has been specially developed to cost little 
more than ordinary temporary jacketing materials 


New Low-Cost 


Jacketing Cuts 


Maintenance on 


Insulated Lines 





* . * 


FOR FULL INFORMATION 

Childers Manufacturing Cx Dept 

625 Yale St., Houston 7, Tex 

plete literature. Childers has engineer 
This is how Childers Aluminum Jacketing is shipped in easy-to-handle ing representatives in principal citi 
rolls, It is quite flexible, yet stands up under severe weathering. work with you on specific problems 
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LINDE Oxygen and 


Trade-Mark 


PREST-O-LITE Acetylene ——- 


rade-Mork 


in Handier Cylinders 


POURIRBILITY PLUS! 


convenient 





lightweight 


Seasy to use 
easy tO MOVE 








Capacity 
cu. ft. 





Oxygen 








Acetylene 


























* In some areas, Style Xl, 70 cu. ft 


ORDER FROM YO UR Ask your local LinbE distributor for details of new, 


money-saving oxygen and acetylene supply plan 


o / —or phone him for prompt service on a complete 
line of quality welding and cutting apparatus, 
Trode-Mork 


rods, supplies, and accessories. Linde Air Products, 


DISTRIBUTOR ? "a Division of Union Carbide and Carbon Corpora- 


tion, 30 East 42nd Street, New York 17, N. Y. 


The terms “Linde” ond “Prest-O-Lite” are registered 
trade-marks of Union Carbide and Carbon Corporatior 
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When the Heat’s on... 
Lubricate with 
“dag” Colloidal Graphite 


T 500° F., and virtually as far up as you ever 
go in metalworking operations, a ““dag"’ 
colloidal graphite dispersion will overcome fri 
tion and keep parts lubricated for action. Even 
up to 5000° F. in inert atmospheres, this unusual 
lubricant resists the effects of heat 
Dag” colloidal graphite is not just an ordi 
nary lubricant. It is electric furnace graphite that 
has been specially processed to subdivide it int: 
particles of microscopic size . small enough t 
pass readily through the pores of filter paper 
When colloidal graphite is applied to the fric 
tion surfaces of metal it leaves a graphoid film so 
thin that even the most sensitive gages cannot 
detect it. This lubricating film provides the metal 
with a surface that has an extremely low coeffi 
cient of friction, that resists oxidation, and that 
will function well above the burning point of oil 
The uses of ““dag” colloidal graphite for all 
metalworking operations are explained fully in a 
new bulletin that is available without obligation 
Write today to Acheson Colloids Corporation 
Port Huron, Michigan, for your copy of Bul 
letin 426-17C 


Acheson 
Colloids 


Corporation Port Huron, Mich. 





You do less fixing 





' by using Dependable Quality 
__ CRANE VALVES 


~ 


 ...That’s why 
more Crane Valves 
are used 
than any other make 


vette performing diaphragm valves 


Separate disc and diaphragm design 
distinguishes these Crane Valves from 
all similar packless types. Life of dia- 
phragm is multiplied because it’s used 
only to seal the bonnet—not for seat- 
ing. The separate disc seats the valve, 
eliminating wear and tear on the dia- 
phragm. 

Increased flow capacity ... reduced 
flow resistance... tighter seating... 
lower torque and fewer turns to oper- 
ate...are typical added features of 
Crane Diaphragm Valves. Wherever 
you use them, you can be sure of out- 
standing performance. 


Such better quality and greater depend- 
No. 1615 Diaphragm Valve ability mark Crane valves and fittings of 
ives Body, Nesprene tined every type—and assure the lowest ulti- 
mate cost. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS += PIPE * PLUMBING * HEATING 
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cana | WILL SAVE YOU MORE IN 


GENERAT 
A PRODUCT OF YOR RIC SHHPLEY TIME & MONEY 


ae Engineering design is recognized by top engineers and archi- 
tects who specify Steam-Pak for quality and results. 


Satisfactory operation in thousands of buildings and plants 
all over the country prove Steam-Pak’s ability to satisfy 
customers. 


a Distributors chosen for their engineering ability, are trained 
to provide you with the best engineering “know-how” for 
installation and service of your equipment. 


These are three basic reasons why Steam-Pak should be No. 1 on 


your list of steam generators. See your nearest York Power 
distributor, or write for complete details. 


a be 


Steam-Pak installations like this one are 
saving their owners money all over the 
country One installation costing $10,000 
saved $70,000 the first year in fuel costs 
and manpower 


BECAUSE... 








Steam-Pak Generators 
are built in capacities 
from 15 HLP. up, for 
low or high pressure, 
steam or hot water, for 
light or heavy oil, com- 
bination gas and oil, or 


straight gas. 




















val > 


316 JESSOP PLACE - YORK, PENNSYLVANIA - PHONE 7861 Sere: \ 


Steam-Pat Vertical Rotary Conversion Conversion Water 
Generators Boulers Oil Burners Oil Burners Gas Burners Heate 
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Winter Aw 


1s Conditioner 














Annee SHIELDED 





The high degree of shielding 
obtained with the perfected 
WESTON core magnet mecha- 
nism renders Model 901 port- 
ables virtually immune to exter- 
nal magnetic fields. 


EK 
OR years instrument engineers have tried to 


build the magnet inside the moving coil for a 
more compact. more stable, inherently shielded 
d-e mechanism. In the Model 901 d-c portable 
instruments, Weston provides a practical and 
proved design of this type. The Weston core mag- 
net construction gives uniform flux field over a 
wide deflection angle ... withstands extreme 


Seer weeerbwretter 


mechanical abuse ... and is exceptionally well 
shielded without increase in size and with a re- 
duction in weight. Be sure to get the details of 
this remarkable development from your local 
Weston Representative, or write Weston Electri- 
cal Instrument Corporation, 605 Frelinghuysen 
Avenue, Newark 5. New Jersey .. . manufac- 
turers of Weston and Tagliabue instruments. 


WESTON instruments 
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TOP EFFICIENCY FROM LOW AND HIGH ASH COALS 


PERFECT SPREAD STOKER 


Three AE Perfect Spread 2-feeder, travelling grate Stokers recently installed by 
a leading pharmaceutical manufacturer in the midwest. The boilers, each with 
a maximum continuous capacity of 60,000 Ibs. per hour are Union “A’’ Type 
Efficiency at normal capacity, 83.4%; at maximum capacity, 82.4%. Con- 
sulting Engineer, Austin Company 


In the Boiler Room illustrated, the Perfect Spread Stokers were 
guaranteed to use coal containing either 13,306 B.T.U. or 
11,327 B.T.U. per lb. as fired. These two coals have moisture 
contents of 4.7% and 10.7%, with ash content of 8.2% and 
10.1%, respectively. With either coal, practically the same 
capacity is available but these Perfect Spread Stokers have done 
even better than predicted. Five different grades of coal have 
been used to date . . . and all with top efficiency. 

Perfect Spread’s unique feeder won't clog on wet coal but 
feeds uniformly —not in slugs—regardless of moisture content. 
Its engineered cinder return and adjustable overfire air system 
give comparable results from either low or high ash coals. Its 
even feed characteristic insures higher CO,, freedom from 
smoke puffs, minimum carbon in the ashpit, and less fly ash. 
Feeders adjustable from 50 to 7,500 Ibs. of coal per hour... 
capacities range from 8,000 to 500,000 Ibs. of steam per hour. 
Mail coupon today for full data. 














American Engineering Compony 
yi F Ri CAN iq N fF | | FERI N fF 2406 Aramingo Ave., Philadelphio 25, Po. 


Gentlemen: We are interested in saving fuel dollars. Kindly 


send booklet giving full informati bout Perfect S$ d 
ra fe] MP ANY — giving full information about Perfect Spreo 


3 
4 
i 
PHILADELPHIA 25, PENNA. Nome Title | 

AE Products are: Taylor and Perfect Spread Stokers, Conpuny i 
§ 

i 

-* 


Marine Deck Auxiliaries, Hele-Shaw and Hydramite Address 


Fluid Power, Lo-Hed Hoists, Lo-Hed Car Pullers City Zone Stote 
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Lhis slurry bed stays put! 


...and troublesome variables are out 


WORTHINGTON SLURRY 
TYPE PRECIPITATING WATER 
SOFTENER AND COAGULATOR 
gives consistent, uniformly 
softened water 


If it’s clear, uniformly softened 
water you want, this unique Worth 
ington Water Softener is just what you 


need. Concentrated quick mixing and 


——— 


TE bes 
WATER CONDITIONING 


Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 


Vortex . 

Mixin, 

Parts in the . 

cipitation Wote, <2" © ubmerged Moving 


rapid recirculation of applied chem- 
icals and raw water, achieved by hy- 
draulic energy instead of submerged me- 
chanical moving parts, is an important, 
progressive development in the water 
treatment field 

New Bulletin W-212-B5 gives you 
16 pages of vital facts about this 
unique cold process water softening 


method. Write for your free copy today 


REACT 
Softener (Si 


old Pr 
* Softener ang Congets 
via 
1ON TANK of W 
urry bed eliminas 
ent line. ( 


Urry Type Pre. 
tor. 


Orthington Slurry Type 
y). (a) Raw 
¥ Optimum Slurry 
(D) Slurry bed 
©ONCeNtrato, (F) Pro 


d for clarit 
‘oF 


water com. 


w 
Oter Suction, (-2) Filte 
r 


These 
Features 
Give You The 
Uniformity 
You Want 


REMEMBER... 


engineers all four 


Worthington 
water conditioning processes, there 
fore, can give you unbiased recom- 
mendations on which process is right 
of chat there f 


tor vou further pro 


more worth in Worthington. Worthington 
Pump and Machinery Corporation, Water 


Treating Division, Harrison, N J 


i 
f 
t 
i 
' 
| 
! 
| 
1 
| 
! 
| 
I 
! 
t 
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All These Were Once 
DUST COLLECTION 


Lie 
Fo 


PROBLEMS, TOO 


48 Carbon Black 
Plants 


203 Metallurgical 
Installations 


205 Acid Plants 
40 Paper Mills 


270 Detarring 


Installations 
216 Power Stations 
73 Steel Plants 


99 Oil Refineries 
and Miscellaneous 
Installations 





Your electrical precipitator installation will be individually 
engineered...and based on the Research Corporation’s ex- 
perience graphically shown by that towering pile of thou- 
sands of blue prints. 


This knowledge is a valuable asset that will help Research 
engineers to “tailor-make” your Cottrell installation. For 
example, they can more quickly determine the right an- 
swers to such variables as the size, shape and type of both 
discharge and collecting electrodes, their relative spacing, 
flue arrangements and many other factors. At Research 
you can count on profitable solutions to individual problems. 


In hundreds of power plants today, Research Corporation 
Cottrells are collecting 90% to over 99% of fly ash from 
pulverized fuel boilers. Write for your free copy of an in- 
formative booklet giving valuable data on these installa- 


tions. RC-116 


INDUSTRY AND POWER * March, 1951 





Typical One Day Collections: 


250 TONS OF FLY ASH *® 6 TONS OF SODA SALTS AT 


A PAPER MILL ® 25 TONS OF SODIUM SULPHATE AT A 


KRAFT MILL * 6 TONS OF BLAST FURNACE DUST 








RESEARCH 
CORPORATION 


405 Lexington Avenue, New York 17, N. Y. 
122 South Michigan Avenue, Chicago 3, Illinois 














Were not out to corner 


the DAMPER 
MARKET... 








we want HEACON DAMPER applications 
that will pay for themselves in 6 months. 


The Heacon Damper is not just another damper. It is designed and engineered 
to provide the tightest closure possible under all conditions. Each damper is 
developed to solve a specific problem, each provides the ultimate in control. 

The dampers shown on this page all solved specific problems that could have 
been solved in no other way. 

As an example, the second damper from the left above, not only controls 80’ 
w.g. pressure, but also acts as an automatic reverse flow valve that instantly 
closes and prevents leakage should one of two fans on the boiler fail. The next 
damper on the right isolates its air heater for maintenance while the boiler 
continues in service. Such applications save many times their cost, in time and 
power loss. 

Call or write the office nearest you for full details. 


THE THERMIX CORPORATION 
GREENWICH, CONN. 


Conodion Affiliates: T. C. CHOWN, LTD., 
1440 St. Cotherine St. W., Montrec!l 25, Quebec 





TT hermix 


Ce er 





FIELD REPRESENTATIVES 


ALBUQUERQUE. N. Mw CHATTANOOGA 2, TENN + Ade ge 4 2. MICH MINNEAPOLIS 4, MINN PITTSBURGH 19. PENNA SEATTLE 4, WASH 
Landes, Zachary & Peterson Edgar Rogers etrol Company Hoyt A. Sevey Herr-Harris Company Fairman B. Lee Co 
302", West Central A. Bank Building at Cass Avenue 1525 South 5th St 545 William Penn Place Central Building 
ATLANTA 3. GEORGIA CHICAGO 6, ILL HOUSTON | ‘ NEW HAVEN 5, CONN RICHMOND |, VIRGINIA SCHENECTADY 8. N.Y 
Cart Eric Johnson Cochrane Engineering Corp. The J. A. Rossiter Co Danie! Smerting Frank Howell Company D. R. Whipple 
416 Rhodes Building 309 West Jackson Boulevard P. 0. Box 109 P. O. Box 1169 Room 412. American Bidg. § Morris Avenue 
BOSTON 10, MASS CINCINNATI 2, OHIO KALAMAZOO, MICH NEW ORLEANS 12, La. FOCHESTER 3. NEW YORK cy 1 guig 8, mo 
Holbrook & Hunter Eliman Equipment Co Metro! Company Ariesco Company, In t 6 bbs St — ee Economy Equipment Co 
88 Broad Street 1013 Fed. Res. Bank Bidg. 420 West South Street 1221 Carondelet Buitsinn SALT LAKE CITY 9, UTAH 4526 Olive Street 
BUFFALO 13. NEW YORK CLEVELAND 15 KANSAS CITY 6 NEW YORK 38. N The iene Company, tne TOLEDO 4, OHIO 
The Johnston Engineering Co. The H. W. K The Hesier Company Parry Engineering boneund Wet First South St Metrol Company 
1200 Niagara Street Dierks Building 154 Nassau Street “o Box 479 518 Jefferson Avenue 
gg a @. ¢ COLORADO LOS ANGELES 7, CALIF. PHILADELPHIA 3. ¢ en san FRANCISCO 4, CALIF wasneneren 6. 0. Cc 
T. C. Hey ndes. Zachary & Peterson Southport Engineering Co. Thermix Engineering The Fulcher Company T MeGuire Company 
1408 loaupendence Building ‘ 2 South Santa Fe Drive 235 West 32nd St 1003 Broad St. Station ‘Bide 58 Sutter Street 1027 K Street, N. W 
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The production problems to be met 

in the years ahead may demand a 

pump that can do more than one job 

...@ pump that can meet changing 
conditions of use...a pump that can be kept in service with a 
minimum of downtime. That’s why now—more than ever —the 
adaptability of this Byron Jackson Bilton Pump has special 
importance to you. For more data on the Bilton or a BJ Job- 
Engineered Analysis of the model for your specific need, contact 
your local Byron Jackson sales office or write 


Byron Jackson Co. 


Since 1872 
Dept. 6!, P.O. Box 2017, Terminal Annex, Los Angeles 54, Calif. 


OFFICES IN PRINCIPAL CITIES 
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SAVES SPACE 


... ¢lose-coupled moter end 
pump are constructed in o@ 
single unit on a commen 
shaft. No need for rigid 
foundation or base. 


SIMPLIFIES INSTALLATION 


..mounts in any position, 
at any angle, including wall 
mounting or sling mounting 
for portable use. 


FEATURES 
INTERCHANGEABLE PARTS 


simplified construction 
uses fewer parts and allows 
easy interchangeability of 
all basic ports. 


MINIMUM SPARE INVENTORY 


..@ small number of spare 
parts can serve a large num- 
ber of working Biltons, pro- 
viding full repair protection 
with @ minimum inventory. 


VERSATILE IN APPLICATION 


.. single-stage models meet 
all classes of low to medium 
head service. Two-stage 
models fill medium ond 
medium-high head service. 


AVAILABLE IN 
SPECIAL CONSTRUCTION 


... 82 Mechanical Seal for 
handling liquids with special 
temperature, corrosion or 
pressure factors. Also explo- 
sion-proof motor, or other 
special construction. 


LOW HORSEPOWER 
CONSUMPTION 


... close-coupled construction 
allows more efficient appli- 
cation of power to pump. 


WIDE CAPACITY RANGE 


..» Single-stage models in 
1%, 1%, 2, 2%, 3, 4 and 
5 inch sizes. Two-stage in 
1%” size. Capacities te 
2000 gpm, heads to 475 ft. 








JEFFREY 
BUCKET 
ELEVATORS 


A ih) as teh 


@ Welded Angle Casings 
—heavy gauge steel 
Dust tight—Water 
tight 

@ improved Head and 
Boot Sections 


@ Increased Bearing Pro- 
tection 


@® Removable Hood 


@ Large Clean-out Doors 
both sides 


® Large Inspection Doors 
for access to chain and 
buckets 


@ Take-ups furnished for 
Head or Boot if de- 
sired—self-aligning, 
plain or anti-friction 
bearings 


Jeffrey Car Puller is shown in foreground. 


These are only some of the features incorporated in our Stand- 





ard Bucket Elevator line. A type and size to meet any require- Chains © Conveyors of all kinds * Feed- 
ment. Complete drawings available. Jeffrey Bucket Elevators are 0 ay Pune © Bin Values © Sayers 
and Coolers * Packers ©¢ Skip Hoists 
backed by years of engineering experience and hundreds of Screens ¢ Crushers and Pulverizers 
Belt Idlers © Transmission Machinery 
installations. May we hear from you? Replacement Parts 





Complete line of 
Materia} Handling 


Processing and 


Mining E : 
U 
MANUFACTURING COMPANY eEstablishea 1877 ene 
814 North Fourth St., Columbus 16, Ohio 
Baltimore 2 Boston 16 Cincinnati 2 Detroit 2 Jacksonville 2 Philadelphia 3 Salt Lake City 1 


Beckley, W. Va. Buffalo 2 Cleveland 15 Harlan, Ky. Milwaukee 2 Pittsburgh 22 Scranton 3 
Birmingham 3 Chicago 1 Denver 2 Houston 2 New York 7 St. Louis 1 








Jeffrey Mfg. Co. Ltd., Montreal, Canada British Jeffrey-Diamond Ltd., Wakefield, England 
Jeffrey-Galion (Pty.) Ltd., Johannesburg, S$. A. The Galion Iron Works & Mfg. Co., Galion, Ohio 
The Ohio Malleable tron Co., Columbus, Ohio The Kilbourne & Jacobs Mfg. Co., Columbus, Ohio 
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*Series 12100 


CARBON) 800 Pounds @ 750°F. 
STEEL | '|500 Pounds Cold Non-Shock 


For 150-800 pounds service * Round 
Bolted Bonnet * Bolted Gland * Gasket 
or Ground Joint * Outside Screw and 
Yoke * Renewable Seat Rings * Solid 
Wedge — Slotted Type * Rising Stem 
11-13% Chrome Stainless Steel 
Trimmings * Sizes '/," to 2" inclusive. 


HENRY VOGT MACHINE CO. Louisville 10, Ky. 


BRANCH OFFICES: WEW YORK © PHILADELPHIA « CLEVELAND © CHICAGO «© ST. LOWIS « DALLAS 
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4 ways to know your 
ombustion efficiency 


The ever-increasing pressure fo. fuel economy mokes some type of “combustion guide” instrument on 
essential part of any modern fuel burning operation. Hays offers the most complete line of such instru- 
ments in the industry—adaptable to your cost and engineering requirements. Your particular needs with 
regord to price, accuracy, speed of response, etc., will determine your choice—however, whatever your 
needs, Hays has the instrument. 


Select your combustion guides from the most complete line in the industry 





Measures fundamental indi- 
cator of combustion efficiency 
— Oxygen. Electronic in oper- 
ation, with all of the most 
advanced features incorpo- 
rated into its design, it is ap- 
plicable not only to power 
plant conditions but also to 
a host of process problems 
such as catalytic crackers, 
open hearths, process heaters, 
inert Bases, etc 


PRINCIPLE 
Based on paramagnetic (attracted 
by magnetism) properties of oxy 
gen. All other gases usually en 
countered are slightly diamagnetic 
repelled by magnetism 


PEATURES 

Highly sensitive to change in O 
comtent 

Rapid response to change in O 
content 

Electrically operated 

Electron type recorder 

Temperature controlled 

Pressure compensated 

No liquid or gaseous fuel required 
to be addex 

No chemicals 

High accuracy maintained 

Not affected by wide change of gas 
flow rate 

Continuous sampling and recording 

Glass and corrosive resistant sam 
pling system 

Remote mounted analyzer 

Remote mounted recorder 
2” 24-hour chart 
2 recorder and indicator 

4 records on same chart possible 

Low maintenance 





Meter incorporates all of the 
construction and manufactur- 
ing ideas which Hays has 
developed during many years 
of experience in gas analysis 
A deluxe instrument, the 
Condu-Therm CO, Analyzer 
is especially applicable to the 
larger boiler plants and to in- 
dustrial processes 


PRINCIPLE 
The principle of operation used in 
the Hays Condu-Therm Meter is 
that of thermal conductivity of 
gases, ie, that all gases conduct 
heat at different rates 


FEATURES 
Electrically operated 
Electronic type recorder 
Temperature controlled 
Humidity controlled 
No chemicals required 
No moving parts in analyzer 
Continuous sampling 
No drying agent required 
Easily installed glass and corrosion 
resisting sampling system 
Not affected by wide change in gas 
ow rate 
Rapid response 
High sensitivity 
Contunuous recording 
Remote mounted analyzer 
Remote mounted recorder 
12° 24-hour chart 
CO: Recorder and Indicator 
As many as 4 records on same chart 
Low maintenance 





Hundreds of these meters 
have been in operation for 
many years in all types of 
plants burning all kinds of 
fuels and saving thousands of 
fuel dollars 


PRINCIPLE 


Operates on Orsat principle of Vol 
umetric Measurement and chemical 
absorption. Extremely simple: san 

ple of flue gas trapped and accurately 
measured, passed through chemical! 
which removes CO: component of 
gas mixture. Sample is re-measured, 
volume compared to original sam 
ple. Difference betore and after 
absorption gives exact percentage 
of CO: absorbed by chemical 


FEATURES 

Low price 

Water operation 

Pressure and temp. compensated 

Volumetric determination 

Chemical absorption 

2 minute operating cycle 

Easily understood 

Rugeed construction 

Low maintenance 

Avaidable in 6 remote mounted 
types and 4 integral types 

Remote or integral mounting 

10° 24-hour chart 

Available for: (a) CO: only—te 
cording with of without indicator 
(b) COs and flue gas temperature 
recorder combined (c) COs, dratt 
or flue gas temperature recorder 
combined 





Provides a QUANTITATIVE 
guide to efficiency — deals 
with quantities of air and 
steam; by contrast CO, and 
O,; meters are QUALITA- 
TIVE guides since they deter 
mine directly quality of com- 
bustion gases. Both Boiler 
Efficiency Meter and Gas 
Analysis Meter are used to 
obtain advantages of both 
methods 


PRINCIPLE 


Pounds of au required to burn each 
pound of coal vary widely with 
heating value of coal; constant 
weighr of au is required to produce 
same Bru. Similar relationship exists 
when ol and natural gas are used 
as fuels. Record of steam flow 1s 
assumed to be Bru's produced; rec 
ord of aur flow 1s calibrated to flow of 
au required to generate that steam 


FEATURES 


Electric operation of flow meter and 
au flow recorder 
Diaphragm type aut flow measuring 


measuring element does 


Au flow recorder—motor operated 
Adjustable cam air flow calibration 
Mercury tansmitter—pressures to 


2500 psi 

Interchangeable range tubes for 
steam flow 

Remote mounted steam flow trans 
mutter 

No high pressure piping into panel 

Easily installed and adjusted 

Low maintenance 


Combustion Test Sets » CO: Recorders + Electronic Oxygen Recorders 


TH E RAYS CORPOR ATION Automatic Combustion Control « Boiler Panels « Hays-Penn Flowmeters 
Verifiow Meters and Veritrol + Gas Analyzers Draft Goges 


MICHIGAN CITY 2, INDIANA 
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CABIN LEVEL 6,000 Fr. 


In modern air-liners you breathe 
comfortably at altitudes of 25,000 {t., 
because your cabin is “Pressurized” 
air pressure inside the plane is 
kept at or near normal sea level pressure 


Boilers, too, “breathe” easier 
when their combustion air is “pressurized” 
using forced draft 


Cleaver-Brooks experience with thousands of steam 

boilers, of the self-contained type, has conclusively 

proven these operating advantages of forced draft: 

@ — because atmospheric boiler-room air is con- 
stant in temperature and therefore in density, 
the weight of air delivered for combustion by a 
forced draft fan is also constant and always gives 
proper air-fuel ratio (CO.) resulting in maxi- 
mum efficiency and freedom from combustion 
problems. 
— the electrical load, or power requirement, of 
a forced draft fan is at a minimum, because the 
fan handles a lesser volume of air. 
— low fan maintenance and longer fan life with 
forced draft fans since they operate with cool, 
clean boiler room air — no problems with high 
bearing temperatures and corrosion. 

@ — air ts under pressure in the combustion cham- 
ber of a forced draft boiler, with no possibility 


Write for a 
Cleaver-Brooks 
Steam Boiler 
Catalog 


Cleaver-Brooks 


STEAM BOILERS 
the first and finest of their class 


of “diluting” air entering the chamber. Maxi- 
mum boiler efficiencies are always attained when 
head plates and casings are tight. 


@ — lower initial fan cost, better space arrange- 
ment, and better appearance are gained because 
forced draft fans are considerably smaller. 

@ — casings for forced draft fans are cool — re- 
quire no insulation — contribute to safer opera- 
tion and cooler boiler rooms. 


Forced draft is one of many reasons why you get 
a greater return from your investment in a Cleaver- 
Brooks boiler — a boiler of foremost quality in 
every detail and with many immediate and long- 
range cost-saving features. Cleaver-Brooks self-con- 
tained boilers are available for oil, gas, combination 
oil and gas firing — 15 to 500 hp., 15 to 250 Ib. p.s.i. 


CLEAVER-BROOKS COMPANY 
335 E. Keefe Ave., Milwaukee 12, Wis. 


~\ 
“. .. With the new 





Cleaver-Brooks Rotary Burner 
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Chainmaby ww WARREN SERVICE 
Pumps 



































Now you can look to Warren 
for Screw and Rotary pumps as 
well as Centrifugal and Reciprocat- 
ing types. 

Quimby built the first balanced 
quadruplicate screw pump in 1893. 
The salient design feature of sepa- 
rate screws and timed driving gears 
have never been changed. However, 
refinements through the years have 


widened the scope of applications 











ARREN. 


QuI 
IN-HEAD “ey 


ROTEX pump 


w 
GEAR 


to include the handling of any non- 
abrasive liquid or semi-liquid at 
moderate and high pressures. 

The ‘‘Rotex”’ is a superior rotary 
pump of unique construction that 
has numerous applications where 
moderate pressures are involved. 

We are glad to add these new 
members to the Warren family and 
invite your inquiries on any problem 
involving Screw and Rotary, Cen- 


trifugal or Reciprocating Pumps. 

















Hy 
| 


i} 
HIl 














Both Screw and Rotex type pumps 


are available either horizontal or 
vertical mounted 


ro 


WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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uses . lexible 


connectors for {i{ill 


performance 


Let our Technical Department help you with your probl m 
Also, write today for Bulletins SS 50 and CC 300. 

The American Brass Company, American Metal Hose 
Branch, Waterbury 20, Connecticut. In Canada: The 
Canadian Fairbanks-Morse Co., Ltd 


The famous RCA Electron Mic roscope en ibles 
man to magnify the infinitesimally small on a scale 
that would make a postage stamp appear the size of 
i ball park It does it with a beam of electrons 
themselves so small that even a molecul 


of air may deflect them 


This calls for high vacuum—a vacuum of only 

1 10,000,000 of an atmosphere The connections 
between the pumps that create this vacuum and the 
vacuum chamber of the micre scope must be flexible for 
reasons of assembly iinimized vibration and ease 
of adjustment. So RCA engineers specified 


seamless flexible metal tol 


This is a dramatic ex unpl of how American S« 
Flexible Metal Hose and Tubing tight. sti 


and corrosion resistant 


can provide flexibl 
conn ctors tor ilmost un liquid vas or semi solid 
can ¢ nnect piping o1 parts that vibrate, move 
or are out of alignment 


AnaConDA 


f 
Ante 
wherever connectors must move COIL 
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FLEXIBIE METAL HOSE AND TUBING 
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Twenty tons of coal per hour—stored and reclaimed as 





needed—that’s the day-in, day-out performance of this 
REDLER conveyor-elevator, engineered for the job by 
Stephens-Adamson. For fifty years S-A has been design- 
ing and installing coal and ash handling equipment. In 
every field of industry S-A engineering is proving out- 
standing superiority on the job—with maximum efficiency , are 


and minimum costs! If YOU have a bulk material han- THE BORDEN COMPANY 
Clintonville, Wis. 


dling problem, you are invited to consult with S-A engi- 


er horizontal run 


der track hopper 


neers—at once and without obligation. 


run for elevation to 


STEPHEN §=§ pamson 


21 Ridgeway Avenue, Aurora, Illinois MEG. CO. Los Angeles, Calif. + Belleville, Ontario 








DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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The City Ice and Cold Storage Co., of Kansas City, Kansas, saved much space with 
this very compact Vulco Rope Drive on the huge compressor shown. Mr. H. L. Frentrop, 
Chief Engineer, says of this Drive: “It has been in operation for 17 yeors and the originol 
Gates belts still look good for mony years of service.” 


This Simple Test Tells WHY the Concave Sides 
of Gates Vulco Ropes Mean Longer Belt Life! 





Prove this yourself—in two minutes’ time. 


Take any V-belt that has straight sides. 
Bend that V-belt while you grip its sides be- 
tween your fingers and your thumb. You will 
feel the sides of the belt bulge out—as shown 
in figure 1-A, below. 

Clearly, that outbulge forces the sides of 
the belt to press unevenly against the V-pulley 
—and this concentrates the wear where the 
bulge is greatest. 

Now, make the same test with the belt that 
is built with the Concave Sides—the Gates Vulco 
Rope. 
Figures 2 and 2-A show clearly what hap- 

ns when you bend a Vulco Rope. Instead of 
Sulstenathe precisely engineered Concave Sides 
merely fill out and become perfectly straight. 
There is no side-bulge. This belt, when bent, 
precisely fits its sheave groove. 

Because there is no bulging, the sides of 
the Gates Vulco Rope always grip the full face 


formly—resulting in longer belt life and lower 
belt costs for you. 


Only V-belts made by Gates are built with 
concave sides. Whenever you buy V-belts, be 
sure that you get the V-belt with the Concave 
Sides—The Gates Vulco Rope! 


What Happens When a V-Belt Bends 


Streight-Sided 
-Belt 


Gates Vuico ® 
with Conceve 


The Conceve Sides Fill Out to 


@ Precise Fit in the Sheove- 


der 











How Stroight-Sided V-Belt 
ges in ‘e-Groove. Sides 





Press Unevenly Against V-Pul- 


Groove. No Side Bulge! Sides 


ley Causing Extra Weor At 


Press every Against the V- 
Point Shown by Arrows. 


Pulley — Uniform Wear — Longer 


Life! 
“ror DRIVES 


N ALL INDUSTRIAL CENTERS 


of the V-pulley evenly and therefore wear uni- 


— 





THE GATES RUBBER COMPANY 


DENVER, U. S. A. 


of the US and 7! 


Foreign Countries 


Engineering Off 
and Jobber 


The World's Lorgest Mokers of V-Belts - | 


Stock 
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AEROTEC GAS SCRUBBERS wr 


KEEP THE Big Tach CLEAN 


From Texas to Pennsylvania, Aerotec Gas Scrubbers, stationed along the BIG INCH, 
remove water, distillates and dust. 
Above is the Aerotec installation at Waynesburg, Pa. Installed for Texas Eastern 
Transmission Corporation, this 400,000,000 SCFD unit is typical of manifolding possible, 


with standard 100,000,000 SCFD units, for increasing capacity. 





The Aerotec method of separating gas from foreign material is a dry process. 
Since no oil or other liquid is used for separation, no carryover of these cleaning mediums 
into the gas stream is possible. This basic advantage eliminates the difficulties 
normally encountered in conventional types of scrubbers. 
Aerotec Gas Scrubbers are available in practically any size up to 100,000,000 
SCED. For larger capacities, units may be manifolded as described above. 
Catalog 501 on this new method is available on request. Write for it today! 
Project and Sales Engineers 
THE THERMIX CORPORATION 
Greenwich, Conn. 
(Offices in 28 Prine ipal Cities) 


Canadian Affiliates: T. C. CHOWN, LTD., 1440 St. Catherine St. W., Montreal 25, Quebec; Sf Abel! St.. Toronto, Ontario 


THE AEROTEC CORPORATION 


GREENWICH, CONN. 
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Recovery furnace and boiler are housed in this new 
structure, while quintuple effect evaporators are lo- 


~ 


March, 1951 Vol. 60, No. 3 


cated outside at the left. Liquid chiorine can be used 
from tank cars and the railroad unloading station 


MEAD'S KINGSPORT MILL POSTWAR 
MODERNIZING WAS 5 STEP PROGRAM 


This five point program inaugurated an increased plant efficiency, reduced the water and 


air pollution, and salvaged by-products. A lime kiln, six pulp digesters with auxiliaries, soda 


recovery furnace, fly-ash collectors, and an improved ventilation system were installed 


A. S. WELLS, Div. Engineer, The Mead Corp., Kingsport Div. 


te KEEP PACE with the paper 
industry's postwar trend toward 
better products, greater output and 
realistic costs, The Mead Corporation's 
Kingsport Div., Kingsport, Tenn., com 
pleted an extensive mill modernization 
project. This unit, in operation for the 
past several months, has demonstrated 
the potentialities in new processing 
efciencies and increased operating 
economies. 

Signalizing another phase of a long- 
term expansion-improvement program, 
the project aptly reflects management's 
belief that increased efficiency and pro- 
ductivity will provide the means of 
keeping pace with continued heavy de 
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mands for the company's quality book 
magazine and converting papers 
Launched right after the end of the 
war, this project serves as an interest 
ing case study of what can be achieved 
through modern process engineering 
techniques and equipment integration 
and provides new productive life in a 
30-year-old soda pulp mill. Also, it 
illustrates a practical approach to the 
increasing interest in reduction of 
stream and air pollution. This prob 
lem, common to all industry in view of 
concerted emphasis on better com 
munity relations, holds particular sig 
nificance to modern mill management 
Briefly, the initial efficiency-recon 


1951 


version job completed by Mead engi 
neers at their Kingsport mill embraced 
the building of a lime kiln, installation 
ot six modern pulp digesters with 
auxiliaries, a new soda recovery fur 
nace, equipping boilers with fly ash 
collectors and improving the mill ven 
tilating system 
Changed economic conditions and 
management's efforts to reduce ma 
terial waste in process made a new lime 
kiln an item of importance 
cizing, liquor for cooking pulp is made 
by reacting soda ash with lime. A by 
product, lime sludge, when reburned 
produces lime that can be recycled to 


Hence 


In causti 


the causticizing operation 











tresh lime purchased on the market ts 
replaced or reduced substantially, et 
fecting an important saving in this es 
sential pulp and paper-making ma 
terial 

Mead has recognized for years the 
desirability of burning lime for this 
purpose. However, until recently, the 
low delivered price of new lime out 
lawed the equipment investment cost 
wise. Also, with a certain portion of 
this sludge used as filler in paper, ex 
being carried on at 
Kingsport directed toward furthering 


periments were 
such use. As a result surplus sludge 
was washed to the sewer with other 
mill effluents, but the economic per 
spective of this general picture changed 
is lime prices continued to advance 


Cooperative Design 


Engineering design, purchase and in 
stallation of a new lime kiln were 
handled by Tidewater Construction 
Co., Norfolk, Virginia, in cooperation 
with Mead engineers. Construction of 
the unit, 9 ft in diameter and 170 ft 
long, was started in March, 1948 
Placed in production eight months 
later, the kiln has turned out approxi 
mately 40 ton of burned lime per day 
from 65 to 70 ton lime mud (62% 
morsture content) during the causticiz- 
ing operation. About 3,000 gal of fuel 
oil were burned and 2700 kw hr of 
electricity consumed to turn the kiln 
ind operate air blowers, pumps and 
other auxiliaries 

Gases formed in burning lime sludge 
ire passed through a Rotoclone-type 
scrubber, thereby minimizing objec 
tionable fly ash release to the 
phere 


itmos 
Results obtained to date with 
this new lime kiln have been some 
what better than expected. Quality of 
lime produced is very satisfactory, and 
discharge of sludge into the sewer is 
now negligible, having been eliminated 
entirely for all practical purposes 
While operating costs on the basis of 
present tonnage requireme nts are high 
er than first estimated, they are still 
low enough to show worthwhile econ 


omies and possible monetary savings 


Digester Installation 


Second major postwar improvement 
made at the Kingsport mill called for 
replacement of ten digesters. These 
units were in continuous service tor 
over 20 years and had been worn so 
thin in places by the erosive action of 
caustic soda cooking of pulp that they 
no longer could be operated safely at 


required steam pressures. Production 


losses ensued in operating the units at 
reduced pressures 


This job was not one of merely re 
placing duplicate digesters as had been 
the case in 1925. Rather, it demanded 
integrated design engineering, as their 


0 


Digesters, located at the operating floor level, are charged from large capacity 
overhead chip bins equipped with a Redier distribution system. (see third digester) 


installation would furnish the first step 
in what ultimately will be moderniza 
tion and expansion of the total old 
mill. As such, Mead’s management 
specified that the new digesters incor 
porate all the features representative of 
modern engineering concepts and con 
sistent with good chip cooking practice 
Among the refinements sought were 
increased capacity, forced circulation of 
liquor, automatic relief, full instru 
mentation and efhicient heat recovery 
Other important considerations also 
were involved. Digesters had to be 
onveniently located and their opera 


tion effectively coordinated, so as to 


become a basic part of an integrated 
process layout and operations plan for 
the entire mill. Moreover, they had to 
be planned, delivered and installed as 
quickly as possible Meanwhile, pro 
duction of the old equipment had to be 
maintained at a relatively good level 
until the new units could be put into 
final operation 

Teamwork between Mead technical 
personnel and engineering consultants 
solved this complicated problem. For 
Mead, important contributions were 
made by development, operating, en 
gineering and supervisory executives 

Construction of six digesters, started 


Recovery furnace and smelt spouts in guarded area, where workers can operate with 
comparative safety. Smelt dissolving tank is located below mechanical agitator 
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Five-stage feedwater pumps are driven with steam turbines operating at 140 psi, 
460F and 5 to 35 back pressure. The water is circulated against a 3,000 ft head 


in early 1948, were 
spring of 1949 
ance of these units, together with their 
controls and auxiliaries, is proving the 


ompleted in the 
Production perform 


value of careful design and control 


features. The digesters are 11 ft in 
diameter and 491) ft high, with a pulp 
capacity per unit of 10 ton and a vol 
ume of 3900 cu ft of chips per charge 
Presently, these digesters are produc 
ing 140 ton of pulp daily, but they are 
designed and engineered to provide a 
maximum capacity of 225 ton 


Auxiliaries include six liquor heaters 
2,500 gpm _liquor-circulating 
pumps, a heat recovery system, eleva 


and six 


tors, chip conveyers, automatic controls 
ind instruments and stock and water 
pumps of 400 to 1,000 gpm capacity 


Handling Chips 


The chip conveyer system runs fron 
the chipper screens to the chip storage 
bins and is worthy of special note as it 
has been designed expressly to provide 
tor a better, more even distribution of 
chips and so increase chip bin capacity 
There are two conveyers. The first is a 
30 in. rubber belt running from chi 
per screens to a belt bucket elevator 
120 ft high, and has a capacity of 80 
ton per hour traveling at 


400 tpn 


Air distribution units, placed strategically around the plant, handle 400,000 cfm 
of outdoor filtered cir of which 200,000 cfm is heated during the winter 
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Above the chip bins ts a Redler run 
around conveyer equipped with a series 
of special gates. With chips distributed 
more uniformly, chip bin capacity has 
been increased approximately 

ent. All pumps 
are automatically 


serving th 
' 
controll 


pushbutton stations 


Soda Process 


When making pulp from hard woods 
by the 
with caustic soda as the chemical re 


soda process (cooking chips 
agent) it 1s Customary practice to ust 
furnaces and auxiliary equipment for 
partially recovering caustic from the 
spent liquor drained off the newly 
cooked chips Since 1916, when the 
first recovery 
Kingsport, the 
onsisted of an evaporator to condense 


setup was installed at 

arrangement utilized 
the liquor to about 50 per cent solids 
it rotary furnace or mcinerator, a hire 
pot or furnace for coal burning heat 
ind a fire-tube 
through which exit gases pass prior to 


small steam boiler 

lischarge into the atmosphere 
Between 1916 and 1941, six such 

integrated units were installed with a 


total capacity of 132 ton. Chemical 
recovery approaching 90 per cent 1s 
possible with consistently efficient oper 
ation, but 85 per cent is regarded as 
Recovery of as low 
Chem 
presents its 
problems. Labor and maintenance costs 


good performance 
as 75 per cent 1s not unusual 
ical recovery, however 
for instance, are frequently rather high 
heating value of the carbon in the 
liquor ts largely wasted and steam out 
put is low. Furthermore, due to low 
init capacity, a multiplicity of units ts 
required Add to these the problems 
of waste disposal caused by the emis 
sion of heavy clouds of smoke and 
dust into the 


lue in large 


atmosphere and carbon 
resi amounts that must be 


washed to the sewer 


Waste Disposal 


Interest of management in curbing 
ind controlling the disposal of these 
wastes antidates the postwar period by 
1 good many years. In fact, it goes 
back to 1930 
stalled at its Chillicothe, O., mill a 


when the company in 


new type lig 1or recovery furnace that 
gave promise of operating with mfini 

A similar 
trial installation was made in 1939 at 
the pulp mill in Brunswick, Ga. Thus 
having 


tesimal air and se wage loss 


contributed through these pio 
neer trial installations to the develoy 
ment of this furnace, it was only na 
tural that in 1947 the ompany sp¢ 
fied the latest designs 

Ground was broken for the Kings 
port unit in February, 1948. The first 
liquor was burned in July, 1949. Fol 
lowing a three-week “shakedowr pe 
riod, this furnace took over the entire 
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High efficiency dust collectors have reduced the ash discharge to less than 0.35 
grains per cu ft, the specified limits of Kingsport’s dust and smoke ordinance 


liquor burning and soda recovery load 

After evaporation to a solution of 
better than 60 per cent solids and 40 
per cent water, the pulp mill liquor is 
burned in a furnace (18 ft wide, 21 ft 
long, and 70 ft high) in a mist-spray 
form produced by  steam-atomizing 
nozzles similar to those found in con 
Greatest 
portion of the chemical present in the 
liquor then drops to the chrome-ore 
faced furnace bottom and flows as a 
red-hot 


ventional fuel oil burners 


smelt 
through spouts into a heavy brick-lined 
tank. Here, aided by vigorous agita 
tion and pumped recirculation, it dis 


molten stream of 


solves in the liquid and is pumped to 
the causticizing department for treat 


ment and for further usage 


Furnace Construction 


furnace walls 
constitute an integral part of the wa- 
ter-circulating system of what, in effect 


Tubes forming the 


is a huge central station type of high 
pressure steam boiler. It absorbs rad 
iant heat of the furnace flame and heat 
of gases flowing through the boiler 
economizer and air heater tube sec 
trons, and generates steam at a pres 


sure of 900 psi at a total temperature 
of 750 F. Furnace and boiler are de 
signed to provide 107,000 lb of steam 
900 psi and 750 F super 


225 ton daily mill pulp 


per hour at 
heat, based on 
production 

Gases leave the boiler and pass 
through a scrubber cyclone evaporator 
tower, which recovers dust carryover 
Then, before discharging into the at- 
mosphere, gases flow through an elec 
trical precipitator, which collects all 
but a trace of the remaining residue of 
dust. With this furnace and auxiliaries, 
only a light white plume of fog 
mostly condensing water vapor, or the 
water that was present in the liquor as 
it entered the furnace—is emitted from 
the chimney 

This soda recovery furnace installa 
tion is equipped with three turbine 
driven, automatically regulated boiler- 
feed water pumps, which provide a 
apacity ot 300 gpm against a maxt- 
mum net total dynamic head of 3,000 
ft handling feedwater at a maximum 
temperature of 228 F. These five-stage 
pumps discharge into a stage heater, a 
deaerating type unit specially designed 
to handle maximum feedwater output 


of 200,000 Ib per hr Feedwater enters 
the heater at 228 F and leaves at 268 F. 
Heating medium is 30 psi steam at 
350 F. Steam turbines operate at 140 
psig, 460 F at the throttle and exhaust 
at 5 or 35 psi 

The boiler is equipped with soot 
blowers, which are automatically con- 
trolled from a panel located on the 
operating floor 20 ft above grade. Other 
auxiliaries are liquor pumps, forced 
and induced draft fans, and feedwater- 
treating equipment 


Smoke Abatement 


When the City of Kingsport put its 
dust and smoke control ordinance into 
effect in June, 1948, the problem of 
eliminating or reducing dust output 
from three pulverized coal fired boilers 
had been under scrutiny by company 
engineers for over five years. As the 
initial approach larger slow speed in 
juced draft fans had been installed 
to provide required draft for boiler 
operation with fly ash collectors. Fol- 
lowing careful study and analysis, the 
engineering staff recommended the pur- 
chase of mechanical 
dust collectors to comply with the local 
ordinance 

Engineering combining 
these units into a coordinated system 
with higher capacity drive units for in 
duced draft fans, duct work and con 
trols was handled by the division engi 
Installation was 


high  ethciency 


details in 


neering department 
made by the division maintenance de 
partment. Power plant load conditions 
and delivery delays on some essential 
auxiliary equipment items prev ented 
completion of the work in July, 1949, 
as originally scheduled. However, in 
October, when 
steam became available from the new 
soda recovery unit, the boilers were 
scheduled for shutdown, one at a time, 
for final tie-in of the collector systems 

Boilers are operating with a dust 
load of less than 0.35 grains per cu ft 
when figured at a temperature of 350 F, 
and when gases do not contain more 
than 50 per cent excess air — the speci 


a continuous flow of 


(Continued 1 page 104) 





PRINCIPAL EQUIPMENT FOR KINGSPORT MODERNIZATION 


Lime kiln 
Preliminary and semi-final design 
Final design and construction 

Digesters 

Liquor heaters 

Liquor circulating pumps 

Heat recovery system 

Elevators 

Conveyers 


Controls and instruments 


Allis-Chalmers Mfg. Co 
Hardy S. Ferguson Co 


Fibre Making Processes Inc. 
Worthington Pump and Machinery Corp 
Swenson Evaporator Co 

Salem Elevator Works 
Stephens-Adamson Mfg. Co 


The Austin Co 
Blaw-Knox Co 


Electric precipitator 
Boiler feed pumps 


Steam turbines 
Soot blowers 

FD and ID fans 
Feedwater treatment 


The Foxboro Co Ventilation equipment 


Stock and water pumps 


Liquor recovery furnace 


Deaerating stage heater 


Deloval Steam Turbine Co 

The Babcock & Wilcox Co 
Koppers Co., Inc 

DeLaval Steam Turbine Co. 
Cochrane Corp 

DeLaval Steam Turbine Co 
Diamond Power Specialty Corp 
American Blower Corp 

The Permutit Co 

Ross Heater & Mig. Co., Inc 
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Water intakes, in cooling ponds, should be away from the 
shore and as deep as possible. Discharge is at shore line 


Spray ponds are ideal for large cooling capacity when the 
space con be spored and drifting is of little consequence 


THE PROPER WATER TOWER 
MEANS WATER CONSERVATION 


During the present emergency it is all the more important to save 


and economize our great natural water supply. This author discusses 


the various types of water cooling methods now employed and how 


best towers can be utilized for the efficient cooling and reuse of water 


HOWARD E. DEGLER, Technical Director 


ATER is America’s No. 1 natu 
ral resource and is as essential 
to industrial life as to animal and plant 
life. It is a universal solvent, catalyst, 
tireless medium for transport of mate 
rials, disposal of wastes, cooling agent, 
dispersive medium, cleansing vehicle 
and vital essential for production and 
distribution of process heat and power 
During the past decade the average 
peak summer demand for water in USA 
cities has increased from 100 to 200 
gal per day per person This has re- 
sulted in present-day problems of (1) 
inadequate sources of water, (2) inade- 
quate purification and distribution sys- 
tems or (3) inadequate sewer disposal 
and waste systems 
Water problems may be divided into 
five groups, ground water, surface wa- 
ter, pollution, recharge and re-use. In 
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general, the quantity and temperature of 
water available are of the utmost im 
portance, far outweighing considera 
tions of quality. But the quality of the 
water supply cannot be entirely ignored 
because dissolved salts, gases or other 
impurities can corrode or foul heat ex 
changers Depletion of ground water 
has made necessary the use of more and 
more surface water, which in turn may 
be polluted and requires treatment be 
fore distribution 

Selection of the most feasible water 
cooling method becomes more import 
ant as power demands increase and in 
dustries expand their capacity. There is 
plenty of water, at a price. Since the 
past decade's doubled demand for wa 
ter, underground sources in many areas 
have become dangerously depleted by 
overuse. Run-off water is residual, it is 
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that which remains on the earth's sur 
face after the prior claims of evapora 
tion, transpiration of plants and ab 
sorption by the ground have been 
satisfied. During the past 40 years pro 
gressive improvement of methods for 
ooling and subsequent re-use of water 
has been utilized in the following s« 
quence: (1) rivers, lakes, wells and 
ooling ponds, (2) spray ponds (>) 
evaporative natural 
draft water-cooling towers, (5) forced 


condensers, (4) 


draft cooling towers, (6) induced-draft 
ooling towers and (7) 
oolers 


dry-surf ace 


Progress of the water-cooling equi 
ment industry is apparent. For example, 
a modern cooling tower requires only 
| sq ft of ground area as compared to 
50 sq ft for spray ponds and about 1000 


cooling lake. The 


sq ft for a natural 











Forced-draft cooling towers are suitable for corrosive wa- 
ter. Low air velocity discharge can couse recirculation 


continuous demand for a more compact 
design, better construction, lower cost, 
larger capacity, greater flexibility of op- 
eration, independence of atmospheric 
uncertainties and improved all-around 
performance has resulted in the modern 
induced-draft water-cooling tower 


Available Water 


More surface water ts available than 
is drawn from under-ground sources in 
most areas Quantity of water used to 
be the basic consideration of availabie 
water supply; a question of flood or 
drought possibilities. More important 
is the question of quality and tempera 
ture of the process water Upstream 
contamination of surface water is in 
deed a controlling factor in many areas 
Every process engineer is confronted 
with the overall surface-water problem 
of stream (or lake) pollution, effluent 
control and water purification 

Lakes and cooling ponds have been 
ised as a source of process water, the 
hot water being discharged close to the 
surface at the shore line. Natural air 
movement over the surface of the water 
causes evaporation over that area, thus 
carrying away the heat. Increased den 
sity of the water due to loss of heat 
causes the cooled water to sink to the 
bottom of the pond 
nection should be as far below the sur 


The suction con 


face as possible and as great a distance 
from the discharge as practicable. The 
area required by cooling ponds of this 
type is about 50 times that of a spray 
pond so as to dissipate the same quanti 
ty of heat 

Spray ponds consist of a water-col 
lecting basin, above which nozzles are 
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located to spray the water upwards in- 
to the air Properly designed spray noz 
zles break the water up into small drops, 


but not into a mist. Since the objective 


is cooling, the individual drop must be 
heavy enough to fall back into the pond 
and not float away in the air. Louver 
fences to prevent carrying of entrained 
water beyond the edge of a spray pond 
are required for all roof locations and 
for ground locations where space is re 
stricted to a great extent 

Spray ponds are recommended only 
for large-capacity services where high 
efficiency in a limited area is not de 
manded, and drifting moisture is not 
objectionable. They are inexpensive and 
entirely satisfactory when correctly ap 
plied to those services to which they are 
applicable. Pumping requirements and 
basin costs are generally disproportion- 
ate with modern induced draft cooling 


Cooling Principle 


Water-cooling towers are enclosed 
devices for evaporatively cooling water 
by contact with air. In atmospheric wa 
ter-cooling equipment the heat trans 
fer is partially sensible (about 25 per 
cent) plus an exchange of latent heat 
(about 75 per cent) resulting from the 
evaporation of a small part of the cir 
culating water. In a natural draft water 
cooling tower air movement is depend 
ent only upon atmospheric conditions 

A spray-filled water-cooling tower 
(natural draft or mechanical) is de 
pendent solely on spray nozzles for 
water break-up. A deck-filled tower 
contains baffling to increase the water 
break-up and to provide additional 
wetted surface. Mechanical-draft water- 
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Notural-draft towers are installed so the long side faces 
in the direction of the prevailing wind for best efficiency 


cooling towers utilize one or more fans 
to move air, the fans being an integral 
part of the tower. Forced-draft towers 
have one or more fans located in the 
air stream entrance. Induced-draft wa 
ter-cooling towers have one or more 
fans located in the air stream outlet 


Natural-Draft Cooling Towers 


When water-cooling requirements 
are less than 30,000 Btu per minute the 
spray-filled natural-draft tower is satis- 
factory. The word ‘‘tower’’ used in this 
connection is a misnomer, as the design 
simulates a narrow spray pond with 
elevated nozzles and a high louver 
As usually built, the nozzles 
spray downward from the top. Center 
of the nozzle system to the fence on 
either side is not more than half the 
distance the nozzles are elevated above 
the water basin. Heights range from 
6 to 15 ft, with the total width of the 
structure usually not greater than the 
height. Loadings range from 0.6 to 
1.5 gpm per sq ft of tower area, about 
one-fourth the area of an equivalent 
spray pond 


fence 


Louvers are continuously 
wet, adding to the surface of water 
exposed to the air 

Drift is considerably less in a proper 
ly designed natural-draft tower than in 
the spray pond, but even so it may be 
come a nuisance. For this reason natu 
ral-draft unsuitable for 
downtown building roofs, locations ad 


towers are 


jacent to buildings or near expensive 
mechanical equipment in industrial 


plants. They must be located in an open 
area, broadside to the prevailing wind 
These towers are generally unattractive, 
and since they are long and high must 
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be securely anchored to prevent uplift 


or overturning during high winds 
High pumping requirements and total 
dependence upon atmospheric caprice, 
especially wind are disadvantages 
A nawural-draft tower, either spray 
filled or deck-filled, can be utilized 
when the equipment served can stand 
a few degrees rise in the cold-water 
wind velacitys 
when the drift from the tower fs not 
objectionable to the surrounding terri 
tory and when it can be located so that 
the wind will not be obstructed 


temperatures at low 


Mechanical Draft Towers 


Mechanical-draft towers consis 
usually of a vertical shell constructed 
of wood, metal, asbestos-cement board 
or masonry. Water is distributed near 
the top uniformly over the area and 
falls to the collecting basis in the bot 
tom. Air is circulated in the tower from 
bottom to top by forced or induced draft 
fans or horizontally in double-flow 
towers. Since the air passes counterflow 
or ‘‘crossflow’’ to the water, it is in con 
tact with the hottest water just before 
leaving the tower 

Hence, a given quantity of air picks 
up more heat than the average equal 
quantity of air on natural-draft equip 
ment. This permits the water to be 
cooled with the least quantity of air re 
quired by any type of cooling equip 
ment. As movement of air through the 
towers is obtained by power-consuming 
fans, it is essential that this air quantity 
be reduced to the minimum so as to 
secure low operating cost 

Mechanical draft towers may be 
spray filled from nozzles or packed 
with wood filling with water cascading 
from top to bottom. In the spray-filled 
mechanical-draft tower, the area pre 
sented to the air is the combined surface 
of the small drops in the tower at any 
one time. The net, free cross-sectional 
area of the air spaces is greater than 
that of the wood-filled tower for the 
same plan area. This results in lower 
air velocities and a shorter time of con 
tact between air and water. Before dis 
charging to the open atmosphere the 
water-laden exhaust air passes through 
a drift eliminator to remove entrained 
unevaporated water, which might be 
carried by air movement 

In the wood-filled tower, pieces of 
lumber are laid horizontally across the 
space on close centers without intro 


ducing too great a resistance to aif 
flow. Water ts distributed over the top 
layer by means of spray nozzles 
troughs, splash heads or through evenly 
spaced nozzles located in the floor of 
an overhead open-type water distribu 
tion basin. As the air moves upward 
the filling presents a large wetted sur 
face and repeatedly breaks up the fall 
ing drops of water. This provides new 
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drop surfaces whose integrated areas 
are several times the wood-filled area 


Performance Factors 


Efficiency of a mechanical-draft 
tower is improved by increasing the 
filling, height, area or air quantity 
Height increases air contact without af 
fecting tan power but the pumping 
power increases. Increasing the area 
with constant fan power increases air 
quantity and contact with the water be 
cause of lower velocity. The surface 
area of water in contact with the air is 
increased in both cases 

Increasing the air decreases contact 
time, but since a greater quantity is 
passed the average differential between 
the water temperature and wet-bulb 
temperature of the air is increased 
speeding up the heat transfer rate. In 
creased air quantities are obtained only 
at the expense of increased fan power, 
which increases approximately as the 
cube of the air quantity. Air velocities 
through mechanical draft towers vary 
from 250 to 400 fpm over the gross 
area of the structure 

Mechanical-draft tower performance 
is independent of wind velocity. Hence, 
it is possible to design them for more 
exacting performance. They require less 
space and piping than atmospheric 
type towers. The pumping head varies 
from 10 to 25 ft, depending upon the 
design. Overall plant economy result- 
ing from colder water usually offsets 
the additional operating expense and 
initial cost as compared to atmospheric 
or gravity type towers 

Forced-draft type of water-cooling 
towers has one or more fans located 
in the air entrance and is suitable for 
corrosive waters. Fans are mounted 
near the ground level on a rigid founda 
tion where it is easily accessible. Op 
erating costs are high because of high 
fan-power requirements. Maintenance 
and depreciation both are high by mod 
ern standards. The greatest objection 
to the forced draft tower is heated air 
leaves the top at a low velocity and is 
subject to “recirculation’’ to the fan in 
let. This action reduces performance, 
sometimes as much as 20 per cent 

During cold weather, recirculation 
may cause ice formation on adjacent 
equipment and buildings as well as in 
the fan ring with possible resultant fan 
breakage. Their limited fan size (12 ft 
or less) means more fans, 
starters and wiring in larger capacities 
than are needed by induced draft 
towers, the latter can use fans as much 
as 20 ft in diameter. Location of fans 
on top makes the induced draft type a 
sounder structure and minimizes noise 
It offers a neater appearance and has a 
ready adaptability to architecture 

Counterflow (conventional) type of 
induced draft tower has the fan located 


motors 
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DON'T CLIP—DON'T TEAR 


WRITE FOR TEAR SHEETS! 


Rather than spoil this issue for 
other readers in your plant, let 
us supply you with copies or tear 
sheets of any of the articles for 
your files. Just drop a line to the 
editors — preferably on compa- 
ny letterhead. 











on top to provide vertical air move 
ment across the filling. Discharge ts uy 
ward at a high velocity to prevent r 
circulation. Another type (small re 
quirements) has the induced draft fan 
in one end, to provide horizontal flow 
Demand for a more compact design 
better construction, lower cost, larger 
capacity, more flexible operation and 
improved all-around performance has 
produced the double-flow (also called 
cross-flow ) induced draft cooling unit 
This distinctive tower uses hori 
zontal air flow with fans centered along 
the top. Each fan draws air through 
two cells paired to a suction chamber 
Partitions midway beneath each fan arc 
fitted with ‘drift eliminators’” that 
turn the air upward toward the fan 
outlet. This tower obtains a horizontal 
air movement as water falls in a cas 
cade of small drops over the wood 
filling and across the air stream with 
low resistance to air flow. The air 
travel 1s longer than with the conven 
tional counter-flow design 
Double-flow water-cooling towers 
employ a low pumping head, varying 
from 14 to 30 ft. Operating advantages 
include: (1) horizontal (crossflow) 
air movements as water falls in a cascade 
of small drops over the filling and 
across the air stream, (2) offers less 
resistance to air flow, therefore a lower 
draft loss, (3) has longer air travel 
than is practical with the conventional 
design, (4) water-distributior 
basin, which is accessible for cleaning 
during operation and (5) has a close 
space wood diffusion deck under the 
water basin to provide uniform water 
distribution to the wood filling 


open 


Most cooling tower manufacturers 
limit the water loading to a maximum 
of 6 gpm per sq ft because of the 
blanketing effect of the spray. But 
heavier loadings, up to 10 gpm per sq 
ft, are possible in crossflow towers. A 
modern double - flow water - cooling 
tower occupies less than one-twenticth 
of the area required by a spray { 


for equivalent service 


pon 

The second and concluding part of 
this article will appear in the next 1s 
sue of INDUSTRY AND POWER 
The author will offer suggestions or 
proper cooling tower selection 











SS KNOW YOUR FUSES 


Each type of low voltage fuse has characteristics which 


P' IWER FUSES rated at 600 v or 

less, commonly called low voltage 
tuses, are available in three basic types 

non-renewable, renewable and dual 
clement 

The non-renewable is the oldest and 
most common type. Fundamentally, it 
consists of a zinc link surrounded by 
an arc-quenching filler, has very little 
time-lag and, on motor circuits, its 
rating must be several times that of the 
protected circuit to eliminate blowing 
on harmless overloads. Hence, there 
is a range (between full load capacity 
of the circuit and the rating of the 
tuse) in which the circuit can be dam 
aged without causing the fuse to op 
erate. For this reason, principal fun 
tion of the non-renewable fuse is to 
isolate faults and protect the circuit 
against short-circuit currents 

English engineers have exploited 


this feature and have enhanced the in 


suit it to a particular phase of circuit protection. 


This is how they react to various circuit conditions and 


how proper choice can lower equipment cost. Special 


attention is given to the more recent dual-element fuse 


J. C. LEBENS, Chief Engineer, 
Bussmann Manufacturing Company 


Protection given by these safety valves of the electrical system, 
left, may be limited to short circuits only or it may extend to 
the prevention of burned out panels as well as overloaded motors 


terrupting capacity. By using silver in 
stead of zinc for the fuse link, cross 
sectional area of the link is reduced 
because of the greater conductivity and 
higher melting point of silver. This 
decreases the amount of material to be 
volatilized on short-circuit, providing 
faster performance and opening the 
circuit before the current can build to 
maximum heat value available. Greater 
current-limiting action 1s thus ob 
tained from the silver link 


Short-Circuit Performance 


However, performance of fuses un 
der heavy short-circuit conditions is so 
fast that all of them limit fault currents 
ictually flowing to less than the peak 
ivailable. Normal time of opening un 
der heavy fault conditions always is 
less than one cycle and often is of the 
Although 
the effect is enhanced in the silver link 


order of one-quarter cycle 





TABLE 1—SHORT-CIRCUIT TESTS ON DUAL ELEMENT FUSES 


250-v fuses on 240-v test circuit (165,000 rms amp on short circuit) 


Rating, Peok current, 
amps amps 
30 8.600 
60 10,900 
100 28,000 
200 45,000 
400 88 000 
600 119,000 


Clearing time, Peak voltage, 
sec volts 

0005 410 

001! 390 

.0018 720 

002! 780 

0037 1930 

004? 1660 


600-v fuses on 545-v test circuit (212,000 rms amp on short circuit) 


14,000 
22,000 
35,000 


53,000 
93,000 


0007 770 
0010 1600 
0021 1720 
0036 2020 
0039 1650 
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fuse, it is designed for fast action with 
out time-lag and it must be rated to 
handle transient overloads greater than 
the continuous capacity of the circuit 
Renewable fuses represent an im 
provement over one-time units. Cost of 
replacement is reduced. By building 
the case stronger, the arc-quenching 
filler is eliminated, simplifying re 
newal of the fusible element or link 
However, principal interest lies in the 
fact that time-lag has been incorporat 
ed and the rating can more nearly ap- 
proach that of the circuit 
Time-lag has been provided by 
means of reduced sections, or weak 
spots, adjacent to wide sections loaded 
with zinc lag plates to increase thermal 
capacity. Current flowing through the 
link generates heat in the weak Spots 
At the low overloads, this heat flows 
into the lag plates and raises the tem- 
perature slowly. Hence, it takes longer 
for the renewable fuse to blow on the 
low, temporary overloads 
At high overloads and short-circuits, 
there is no time for thermal conduc 
tion. Temperature of the weak spots 
increases rapidly to the melting point 
Cross-sectional area of the weak spot 
of the renewable fuse is less than that 
of the non-renewable link because all 
the heat must be generated there. For 
this reason, blowing time of the re 
newable fuse is less under short-cir 
cuit conditions even though the time- 
lag is greater at the lower overloads 
Dual-element fuses represent culmi 
nation in the development of fuses giv 
ing complete protection. By combining 
a thermal cutout with a fast-acting link 
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in the same case, sufficient tume-lag 
can be provided to eliminate blowing 
on useful overloads. A fuse size equal 
to or slightly larger than full-load cur 
rent rating of the electrical equipment 
being protected may be chosen and any 
overload continued long enough to 
create a hazard opens the circuit. 

The short-circuit protection strip in 
the dual-element fuse must be designed 
so that its interrupting capacity will 
be sufficient to handle any fault cur 
rent which may develop in any power 
system in which it may be installed 
Function of the strip can be isolated 
from that of the thermal cutout, mak 
ing it possible to design for the short 
circuiting consideration alone 

Until recently, the only short-cir 
cuit tests on fuses conducted by un 
biased laboratories were those of the 
Underwriters’ Laboratories made on 
direct current with only 10,000 amp 
available. Obviously, results obtained 
give little indication of performanc 
on a-c circuits capable ol delivering 
50,000, 100,000, and 15.000 amy 
though field experience with 
fuses has been unusually successful, re 
sponsibility of the designer to specify 
fuses without having complete inter 
rupting test data available was So great 
that many hesitated to use them for ap 
plications where high fault currents 
were possible 


Even 


Test results, witnessed by the Ele 


trical Testing Laboratories, on 250 
and 600-v dual-element fuses are given 
in Table 1 and substantiate results ob 
tained in the field. Test 


capable of delivering peak currents as 


high as 235,000 amy 


circuits were 


at rated voltage 


Test Circuits 


Maximum current available at 240 
Vv was 165,000 rms amp On a 60-c, 3- 
phase, 4-wire circuit, where a short be 
tween phases would place two fuses in 
series, 250-v units cleared the circuit 
without igniting readily inflammable 
material placed around the fuses and 
with comparatively little noise. In fact, 
it would be difficult to guess whether 
the fuse was interrupting a 50,000 or 
a 165,000 amp fault current. 

Performance can be explained by 
the current limiting action of the fuse 
Clearing time, which is total time from 
the instant the switch is closed until 
the current again returns to zero (in 
cluding the melting and arcing time) 
is Only .0005 sec for the 30 amp size 
and .0049 sec for the 600 amp fuse 

On a 60-c circuit, time tor one com 
plete cycle under steady state condi 
Therefore, the 30 
amp fuse Clears the circuit in approxi 
mately 1/30 of a cycle and even the 
600 amp size interrupts the 165,000 


tions 1s .0167 sec 


amp wave in approximately 1/4, cycle 
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Non-renewable fuses 
are insensitive to 
rate of heat forma- 
tion, must have high 
rating for overloads 
like motor starting 


Renewable links have 
weak spots that melt 
quickly on shorts, 
lag pletes thot soak 
heat away on lower 
transient overloads 


Dual-element fuses 
have two end strips 
designed for instant 
flashing on faults. 
On minor overloads, — 
center spring breaks 
soldered connection 
only after heat has 
raised temperature 
of heavy metal mount 











| 
{ 
—— 
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This tast 
current from building up to the peak 


performance prevents the 
ivailable and holds the transient re 
covery voltage to a nominal value, re 
ducing danger of insulation flashover 
on associated equipment to a mini- 
233,000 amp peak 
limits 


flow to a maximum of only 8600 amy 


mum. Even though 
is available, the 30 amp fuse 


Branch Fuses 


Note that the larger the tuse the 
greater the peak current and the long 
er the time of operation. This effect 
is very desirable since fuses in the main 
panelboard are always larger than 
those in the branches. Any fault in the 
limited to a nominal 
value by the smaller fuse, which is th 
only one that need be replaced to r 


branch will be 


store service 

Tests also were conducted on 600 v 
fuses on a 3-phase i-wire circuit 
capable of delivering 212,000 rms amy 
at 545 v. Every test cleared the short 
circuit, as before, without igniting 
readily inflammable material placed 
around the fuses, and with little nois« 
Table 1, are quite 
similar to those on the 250 v devices 


The results obtained 


Because of associated savings, dual 
element fuses give protection to ele 
trical quipment and circuits at a lower 
cost than for ordinary fuses. The most 
intere sting comparison can he obtained 





TABLE 2—SWITCH RATINGS, DUAL 
ELEMENT FUSED 


Amp rating 


Amp roting 
of motor 


of switch 
0.0 to 20.00 30 
42.3 60 
68 100 
134 200 
268 400 
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on fused switches used tor the prot 
t10n Of a single motor 

Where hp-rated fused switches 
required ratings are based on th 
However, if dual 
element fuse are used, the National 
Electri Code permits the usc ol 
much smaller size switch. Proper rat 
Table Many 
manufacturers have their switches hy 
rated for dual-element fuses and so 
marked so that the 


ised for the protection of motors 


, 
of ordinary fuses 


ngs are shown in 


combination can t 


The smaller size switches cannot | 
used with ordinary fuses which have 
insufficient time-lag to carry starting 
urrents of the motor. For example, a 


| amp motor requires a 6O amy 


switch with 45 amp ordinary fuses 
But 1 mp dual-element fuses have 
sufficient time lag to hold the start 
ing current and only a 30 amp switch 
necessary because fault 


urrent are 


limited by the smaller rating 


Thermal Protection 


Furthermore, tor equal protection 


of the motor, thermal overload relays 
must be used with the ordinary fuses 
Dual-element units need no a 
protective devices 

Dual-element fuses also permit load 
ng of main switches and panclboards 
nearer their rating. Extra time-lag as 
sures that the main fuse will not blow 


inder harmless transient overloads 


Lower reduces the heating 


resistance 
of the panel. The thermal protectior 
ifforded assures that damaging, heat 
producing conditions, such as high 
resistance ontacts, will ause = the 
thermal element to blow (at SOF ) 
ind warn the maintenanc ley irtment 
that timely repair of the fuse clips 
switch contacts, or terminal conne 

tions is required before h ing and 
arcing 


destroy panel or components 
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Indicating instrument, located centrally at the control panel, will instantly regis- 
ter exact temperatures of bearings, crankcase or exhaust through thermocouples 


| UE TO THE MANY improve 

ments in the design of the diesel 
engine since it was first built in 1897, 
it has come into use as a prime mover 
in many fields of application. Irrespec- 
tive of the design efficient engine per- 
formance is dependent upon an intelli- 
gent analysis of operating variables 
However, instruments are necessary to 
measure, indicate and control, if possi- 
ble, temperature, pressure and flow 

In addition to serving as a guide to 
engine performance, instruments pro 
vide automatic control facilities for 
regulation of variables, warning of ab- 
normal conditions and shutdown in 
Instruments with 
indicating or control facilities are re 
quired to measure: (1) temperature of 
cylinder exhaust, jacket water, lubri 
cating oil and intake air; (2) pressure 
of fuel oil, lubricating oil, jacket wa 
intake 
uir and scavenging air; and (3) flow 
of fuel oil and 


cases Of emergency 


ter, Starting air, injection arr, 
circulating water 
Diesel engines operate at the high 
st efficiency with the load evenly bal 
inced between cylinders. Since exhaust 
temp rature constitutes a reliable indi 
ition of load conditions for that cyl 
inder, measurement and comparison of 
ylinder exhaust temperatures enable 
the operator to check and maintain en 
gine load balan 


For the 


haust temperature, a pyrometer of the 


weasurement of cylinder ex 


thermo-electri type 1s used The Sys 
tem consists essentially of a thermo 
couple, extension wire and a deflection 
type indicating instrument. The ther 
mocouple comprises two dissimilar ele 
ments (iron and constantan ) welded 
together at one end. When the welded 
junction is heated a voltage is produced 
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ength 


osed end 


protecting fube 











Thermocouple tubes should be removed 
regularly for inspection and cleaning 


EFFICIENCY PLUS WITH 
PROPER INSTRUMENTATION 


Practical information on the how and why of diesel instrumentation. 


This author brings out the advantages of perfect engine performance 


when engine, lube oil and jacket water temperatures along with pres- 


sures are automatically controlled and how equipment is protected 


EUGENE B. SHEKER, Application Engineer, 
Brown Instruments Div., Minneapolis-Honeywell Regulator Co. 


proportional to the temperature being 
measured. Voltage is transmitted to 
the indicator through extension wires 

This instrument ts of the conven 
tional d’Arsonval type, operating on 
the principle that rotation of a spring 
loaded coil in a steady magnetic field 
is proportional to current through the 
oil. Instrument accuracy is dependent 
upon its internal resistance in propor 
tion to the resistance of extension wires 
ind thermocouple. Therefore, it is de 
sirable to use an instrument of high 
internal resistance 

Temperature readings depend direct 
ly upon the difference in temperature 
between the the rmocouple hot junction 
and cold junction. For this reason, it 
is necessary to allow for ambient tem 
perature changes at the cold junction 
By using extension wires, which are of 


the same metals as the thermocouples, 
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the cold junctions are transferred to 
the terminals of the selector switch on 
the indicator. Automat« 
is provided at the instrument by a spe 


compe nsation 


ial resistance with a negative temp 
ature coefficient so that actual 
perature at the hot junction is read 
Another means of automatic compen 
spiral 
which is attached to the moving ele 


sation is to use be-metalli 
ment so that a correction is applied ir 
proportion to ambient changes 

The thermocouple is fitted into a 
protecting tube, which is inserted in the 
exhaust chamber. After the engine has 
been operating for some time protect 
ing tubes often become coated with a 
arbon deposit, which acts as a heat 
insulator, causing considerable lag in 
temperature readings. Accordingly, the 
wells have been designed so that they 
can be easily removed from the exhaust 
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This controller, for jacket water con- 
tains a liquid-filled sensing element 


chamber in order that carbon can be 
wiped off regularly 

For convenience of operation, a ro 
tary switch ts mounted in the same 
case with the temperature indicator 
Thus, an operator can stand in one lo 
cation and read separately the tem 
perature of each engine cylinder merely 
by turning a switch 

Inherent error of a deflection in 
strument is as much as one per cent ot 
scale value. Over a range of 800 F this 
means a possible variation of 8 degrees 
During the course of manufacture these 
instruments are calibrated for more ex 
ut readings at the operating tempera 
ture. If extreme accuracy is desired, a 
potentiometer type instrument should 


be used. This instrument costs approxi 
mately twice that of the millivoltmeter 
type, but its accuracy is within one 
fitth of one per cent, which over the 


same scale range is 1.6 degrees 

In order to determine if the cooling 
system is functioning properly, tem 
perature measurement of cooling wa 
ter both to and from the engine is re 
quired Ordinarily pressure actuated 
thermometers of either the liquid-filled 
of vapor pressure type are installed 
Both types consist of a bulb, connect 
ing capillary tubing and spiral located 
in the instrument. As the temperature 
at the bulb increases, pressure is built 
up within the system and transmitted 
through the capillary tubing to the 
spiral, which tends to unwind and 
move the pointer upscale 

For remote indication at a central 
panelboard, connecting tubing between 
the bulb and instrument can be as long 
as 200 ft. By using pneumatic transmis 
sion, this distance can be increased up 
to 1000 ft in special cases 
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Bourdon tube, left, has a built in magnifying mechanism for indicating pressures. 
Spiral, right—e series of Bourdon tubes, has a greater movement and accuracy 


In the vapor-pressure type ther 
mometer, the system is partially filled 
with highly volatile liquid, the vapor 
pressure of which is proportional to 
the temperature being measured. An 
important feature of a thermometer of 
this type is that changes in ambient 
temperature along the capillary tubing 
and the spiral do not affect the accur 
acy of the instrument. A second im 
portant feature is the high speed of re 
sponse. Slight changes in temperature 
causes quick changes in vapor pressure 
that are transmitted 

Vapor pressure thermometers are af- 
fected by the head between the bull 
and the instrument. If the instrument 
is located above the bulb and the tubing 


is filled with liquid, the imstrument 
will not read the correct temperature 
but some lower 
versely, if the instrument is below the 
bulb, the instrument will read high 
Therefore, with the line filled with 
liquid, thermometers must be corrected 


for bulb elevations above or below the 


temperature Con 


instrument Case 

Mercury-filled thermometers operate 
on the principle of the volumetric ex 
pansion of mercury with changes in 
temperature. In this class of thermome 
ter, errors are introduced by changes 
in temperature along the capillary 
tubing and spiral. The ratio of volume 
in the bulb versus volume in capillary 


and spiral is therefore limited. For ac 
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Typical control network for an engine jacket water cooling system. Controller 
con operate vaives, fan or shutters to regulate temperature or circulated water 
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curate readings, both case and capillary 
ompensation are required 
For remote indication up to 1000 fe, 


a resistance thermometer can also be 


employed. The measurement circuit 
consists of a Wheatstone bridge in 
which the thermometer forms one of the 
legs of the bridge. Resistance of the ele- 
ment, commonly made of coiled nickel, 
varies with temperature, With constant 
voltage supplied to the bridge, an out 
put voltage is obtained that is propor- 
tional to the temperature surrounding 
the element. A deflection type galva- 
nometer measures the output voltage 
and indicates temperature 


directly. 
For extreme accuracy, a 


otentiometer 
type instrument is utilized. 

Lubricating oil temperatures to and 
from the engine and intake air tem- 
peratures are ordinarily measured and 
indicated by means of mercury or alco- 
hol filled glass thermometers mounted 
directly on the engine. These tempera 
tures can vary within reasonable limits 
without materially affecting the opera 
tion. A routine check once every one 
half to one hour is quite sufficient 

Spiral pressure elements are essen 
tially a series of Bourdon tubes joined 
end to end and wound as a flat spiral 
As pressure is applied, the end move 
ments of a number of such tubes are 
added, resulting in greater movement 
of the free end without need for ampli 
fication. Because of the increased ac 
uracy, ample torque and over-range 
apacity spiral pressure elements are 
usually incorporated 

Pressure instruments are suitable for 
either direct mounting on the engine or 
tor mounting at a remote location. In 
addition to indicating, a record of Ju- 
bricating oil pressure and jacket water 


pressure tor later analysis is used to 
advantage. Instruments with spiral 
actuating elements are available with 
recording facilities 

Fuel oil and circulating water flow 
must be considered. An integrating 
type flow meter will show the total 
quantity of fuel that has been consumed 
over any period of time. For fuel oil 
measurement, flow meters are installed 
between the storage and day tanks since 
flow from day tank to engine is too 
small to measure accurately 

Water flow is convenient to check 
since any plugging of water passages 
in the engine would be reflected in a 
decreased flow rate. Water flow to 
gether with pressure provide a means 
of determining the source of any mal- 
function in the cooling system 

In larger installations such as on 
pipeline pumping stations, lube oil tem- 
peratures are sometimes automatically 
recorded and controlled. Since glass 
thermometers are not suitable for such 
purposes, a thermometer such as a pres 
sure actuated type is required 

Successful engine operation requires 
proper circulation of lube oil and 
jacket water as well as sufficient sup- 
ply of fuel oil and air. Pressure measure- 
ment of these variables is a very re- 
liable means of determining operating 
conditions. Low lube oil pressure very 
seriously affects the operation and 
should be corrected immediately 

Inte rruption ot circulating water 
flow is indicated more promptly by 
change than temperature 
change. Pressure in the air intake line 


pre ssure 


is a means of checking the pressure 
drop through the intake air filters in 
order to determine the time when 
cleaning of the filters becomes neces 















































Potentiometer controlled engine cooling has the advantage of uniform cylinder 
temperatures, improved lubrication, shorter warm-up time and greater efficiency 
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sary. In addition, pressure of fuel oil, 
starting air, injection air and scavenging 
air is required. 

The Bourdon tube is the simplest 
and most common type of pressure 
measuring element. It 1s elliptical in 
cross-section and circular in form. One 
end of the tube is connected to the 
pressure source, and the other end is 
sealed by a plug and free to move. 
When pressure is applied, the tube 
tends to lose its elliptical cross section 
and become circular. This results in a 
movement of the free end outward, 
and its connected pointer moves across 
a scale. A sector and pinion amplifies 
the tube movement 

In addition to measurement and in 
dication of operating variables, instru 
ments also provide facilities for auto 
matic control. In this capacity, they 
either regulate a particular variable 
such as engine water temperature, warn 
of dangerous operating conditions or 
stop the engine in the event of hazard 
ous operating conditions 

Most diesel engines use an automatr 
system for control of engine jacket wa 
ter temperature. Advantages of auto 
matic control include more uniform 
cylinder temperatures, improved lubri 
cation, less warm-up time and saving 
ot operator s time. 

A liquid filled type temperature con 
troller is inserted in the engine water 
discharge. The temperature controller 
by means of a lever system and 
pilot valve mechanism provides a 
regulated air output for control of shut 
ters, fan and valve. Below the control 
temperature, shutters are closed, fan is 
off and by-pass valve is open permit 
ting water to pass through only one 
radiator. At the control temperature, a 
pneumatic motor butterfly 
valve, forcing the water to circulate 
through all three radiators. Above the 
control temperature a 


¢ lose S a 


power piston 
opens the shutters an amount in pro 
portion to the deviation from the con 
trol point. At the same time a pressure 
actuated switch starts the fan 
circulates air past the radiators 
available that 
function to stop the engine in the event 
of high jacket water temperature or low 
lube oil pressure A non indicating 
controller with both temperature and 
pressure sensing elements can close cir 
cuit contacts at whatever point that is 
considered dangerous 


which 


Safety devices are 


Temperatures and pressure instru- 
ments can operate an alarm or light a 
lamp to show high jacket water tem 
perature, high lube oil temperature, 
low lube oil pressure, low fuel oil Jevel 
in day tanks or low air pressure in the 
starting air tanks. Usually a non-indi- 
cating instrument is usable except where 
suitable control facilities are already 
supplied by other instruments 
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ba WHAT TO DO UNTIL THE DOCTOR COMES 


IF GENERATORS 
MUST BE PARALLELED 


e: ONNECTIONS for operation of 
A generators in parallel for an ap- 
preciable time should follow recom- 
mended practices. However, when an 
emergency load requires more than one 
machine, time to obtain matched sets 
or to determine characteristics on avail 
able units is often lacking. Furthermore, 
separated locations may make equalizer 
ties undesirable 

Although efficiency and good volt 
age regulation are sacrificed, either a 
shunt or a compound generator may 
be operated with another of different 
type or characteristics (but with ap 
proximately the same voltage ) provid 
ing regulation at the point of conne 
tion is made so poor that each ‘‘shirks 
the load.”’ Simplest method is use of a 
ballast resistor, Fig. 1, in each circuit 

Effect of resistance is illustrated in 
Fig Machine A may have some load 
characteristic (as yet unknown) such as 
1 and generator B another curve B 
Corresponding voltage drops in each 
resistor will follow curves Rla and RIb 
is the load Resultant load 
haracteristics, A’ and B’, for each gen 
erator and resistance combination will 
I difference 


) 


varies 


be the between the load 
irves for machine and resistor 
Were it not for the resistor, voltage 
of a machine with a rising curve such 
as B would increase when any system 
hange, such as reduced speed for gen 
erator A, added more of the line load 
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Fig. 3—Water rheostat is obsolete but 
good in pinch. Watch fumes, insulation 
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Fig. 1— Ballast resis- 
tors avoid need of 
closely matched load 
characteristics under 





emergency conditions 
requiring paralleling 








Fig. 2—RI drops sub- 
tract from terminal 
voltage of machines 
to insure drooping 
characteristics that 
prevent “hogging” the 
lood. The resistors 
also act as buffers 
to limit circulating 
and inrush currents, 








always a possibility 
in temporary circuits 











The rising voltage, of course, would 
cause machine B to “hog"’ the load 

Curve A, Fig. 2, is shown as a drooy 
ing characteristic typical of shunt 
wound or severely undercompounded 
machines. Where i is certain that the 
machine has this type of curve, little 
or no resistance would be necessary 
The voltage could then be adjusted to 
bring the load curve down to the dotted 
line to cross the load voltage level at 
the desired current 

Resistors which will give about 10% 
voltage drop will usually be adequat: 
to make any normal generator curve 
droop. After trial under load, this value 
may often be reduced 

It should be noted that in temporary 
and “cobbled-up” installations, the bal. 
lasts also act as buffers to limit current 
Machines with a 
much greater variance in voltage can 
be connected together and the load ad 
justed with the aid of an ammeter only 
(the clamp-on type is convenient be 


peaks and inrushes 


ause circulating currents are limited 
Other factors, such as changes in speed 
are correspondingly less serious 

Value of the resistor is easily found 
by Ohm's law. For example, if a 250 
v machine is to supply 200 amp at a 
10%, or 25-v, drop, the resistance 
equals drop divided by current or .125 
ohm. Ordinarily, any value between 
10 and .15 ohm would be satisfactory. 

Heat dissipating capacity of the re 
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sistors must be adequate. Cast iron grid 
or edge wound ribbon resistors em 
ployed in d-c motor starters and wound 
rotor induction motor controls are often 
on hand, either alone or in the complete 


ontrol unit. Ratings are frequently 
ivailable on such units, or can be cal 
How 


ever, where ratings based on intermit 
tant duty are used 


culated from previous service 


urrents must be 
reduced for continuous duty 
medium 


Improvised resistors for 


loads might consist of steel wire 


wound on wooden frames ind if 
necessary, immersed in running water 
A water rheostat may be made by dip 
ping two conducting plates in a salt 
solution in an insulated tank. Immersed 
plate area should be great enough to 
keep the current density below one amp 
per sq in Voltage drop is about v 


per in. of distance between plates for 
i 5% solution by weight, increasing 


Since the 
water will boil away, increasing the 


to § for a 10° solution 
oncentration, the level must be main 
tained. This type permits the generator 
to be gradually brought onto the line 
by slowly lowering the plates into the 
solution 

Resistor types using liquid are sate 
nly on low voltage and then o» if 
omy lete pre autions are taken to iso 
late personnel and nearby equipment 


from the associated fumes (from the 


salt bath) and moisture 











Preparation station is nestied in the valley, and the coal 
mined in the mountain is delivered to it by belt conveyer 


INLAND STEEL HAS SUPER 
COAL PREPARATION STATION 


This company's coal preparation plant, recently placed into opera- 


tion, has reduced the ash content from 7 to 3 per cent. Run-of-mine 


coal is handled at the rate of 750 ton per hr down a mountain side 


NLAND STEEL CO., placed into op 
| eration a new coal preparation plant 
it Price, Kentucky, to reduce cost and 
increase production of pig iron without 


the erection of new steel-making fa 
ilities. This coal cleaning plant will 
make possible a reduction in ash con 


tent of Inland’s metallurgical coal from 


p most completely engi 
neered plant in the country,” it con 
tains advanced equipment for efficient 
preparation of run-of-muine bituminous 
oal for metallurgical use. Designed 
and built by Link-Belt Co., 

i oal an hour 
lay and other impurt 
removed. An 
elaborate system of blending bins, pad 


the overall 
ipacity 1s 750 ton of raw 
Slate, rock, fire 
ties) are mechani ally 
ile mills and conveyer systems permits 
sutomatic mixing of sizes and analyses 
for delivery direct to railroad cars 

fault 
which could not previously be mined at 


By extracting oal in areas, 


favorable costs, Inland not only is in 


creasing ton-per-man production of 
coal, but is recovering a larger per 
centage of the total coal deposit before 
withdrawing from an area 

The coal washing plant reduces the 


ash content of the coal, and as a re 
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sult, these important advantages will 
tollow when used in blast furnaces in 
the manufacture of pig iron: (1) 
freight saving, (2) 30 per cent decrease 
in coke ash, (3) by-product production 
up 4) blast furnace operation im 
proved, (5) iron production increased 
and (6) open hearth capacity increased 

Plans for construction of a new cen 
tral coal preparation plant began to 
take shape in 1946 after Inland had 
Elkhorn 


No. 3 Seam to approximately 30,000 


increased its holdings in the 


ucres. The newly acquired acreage lies 
north of the old property, 3,300 acres 
adjoin the Wheelwright Mine and 
400 acres are across Left Beaver Creek 
It was necessary to build a 41/-mile 


haulage onnect the Wheel 


wright and Price Mines and the prey; 


tunnel to 


aration plant. Four sidings 
each approximately 1500 ft long, were 


passing 


constructed equally spaced through the 
haulage road 

Consideration was both 
track and belt haulage, but track haul 
age from an underground assembly 
yard was finally decided upon. In addi 
tion to assembling the loaded cars in 
preparation for their trip to the Price 
Mine headhouse, the empty cars return 


given to 
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Run-of-mine bituminous coal moves down the mountain side 
at a rate of 750 ton per hr. Wide aisle aids in maintenance 


ing trom Price are made up ina yard 
and allocated to the working sections 
of the Wheelwright Mine. A dispatch- 
er controls the movement of trips, as 
well as scheduling the cars. Motormen 
receive instructions by means of trolley 
phones or telephones, and while mov 
ing have the safeguard of automatic 
block signaling systems 

The plant is designed to handle and 
prepare run-of -mine bituminous, con 
taining lumps up to 24x24x24 in. in 
size, at the rate of 750 tph. Coal will 
all be received through the West Portal 
of the company’s mine at Price, or by 
railroad or truck. The ¢ hesapeake and 
Ohio Railway Co. has established 
milling-in-transit under which 
coal will move to the plant 


rates 


Planned for Future 


Modern in every respect, it has been 
designed to take care of every con 
tingency that may arise in the foresec 
able future. For example 
made to permit future 


provision IS 

installation of 
an East headhouse at a later date 

Briefly stated, the plant is prepared 

to load into railroad cars: (1) plus 5 

x 3 egg, (3) 144 x 3/8 

to which 


stoker 


stoker and (4) 2 x O sla 
may be added 1! ing size 
lump or egg 


Link-Belt Model 6044-I 


wash boxes have 


air pulsated 
installed for 
ind Deister di 
agonal deck washing tables for clean 


been 


cleaning 5 x 3/8 coal 


ing 3/8 x O coal. It was decided for 
economic as well as technical reasons 
to reduce moisture in the washed coal 
mechanically rather than by thermal 
Therefore, Bird centrifugal 


filters are employed to dewater the 


drying 


washed 3/8 x 0 coal and dewatering 

screens for the 5 x 3/8 coal 
Mechanical handling of coal starts at 

the Price Mire headhouse high on the 
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mountainside, with a mine car-feeder 
ahead of a two-car rotary pump This 
feeder is designed to handle a trip of 
75 loaded 3-ton capacity mine cars, of 
which not more than 20 will contain 
mine rock, As the cars are advanced by 
the dump operator, they are weighed 
at the track scale and then dumped two 
at a time without uncoupling. Motor 
operated gates under the dumper en 
able the load to be dumped either in 
the coal hopper or rock hopper with 
out regard to the position of the car in 
the trip, and without delay in the dump 
ing cycle 

Mine rock is fed by a reciprocating 
feeder from the rock dump hopper to 
a belt conveyer and discharged to a 
crusher for reduction to about minus 
6 in. Belt conveyers lower the crushed 
rock down the mountainside, where the 
preparation plant is located, then 
across the valley. Here rejects from the 
oal washery join it, and they move up 
the opposite mountainside to a bin for 
disposal in a gob pile 

An emergency large bin is provided 
at the preparation plant for overflow 
of rock and refuse. Mine rock can be 
handled at a normal uniform rate of 
125 tph, or up to 250 tph for short 
periods when an abnormal amount of 
mine rock is encountered in a single 
trip of cars from the mine 

Run-of-mine coal, after being ro 
tary-dumped into the coal hopper, 
passes by reciprocating feeder to a belt 
conveyer and is carried to a combina 
tion screen and picking table and 
another belt conveyer. Large rock is 
handpicked from the coal while being 
arried down the mountainside to the 
coal preparation building. The run-of 
mine coal is then separated into plus 
5 (lump) and minus 5 in. sizes 


Handling Foreign Coal 

Coal received from other mines by 
rail or truck so-called 
s discharged into 


foreign’’ coal 
a dump hopper 
equipped with a reciprocating feeder 
which delivers to a belt conveyer for 
discharge to the run-of-mine shaker 
screens. A car shaker facilitates the un 
loading of rail cars 

Lump coal 


asses from the sizing 


I 
screens over a picking tal le Here ol 


1 ' 
jectionable material containing re laim 


ible coal is removed together with 
small rock. This rock is delivered by 
hute to a rock crusher. The pickings 
removed for reclamation are crushed 
ind fed back into the minus 5 in. coal 
coming from the shaker screen 

Picked lump coal is delivered direct 
ly to rail cars, and a loading boom 
quipped with a hinged end permits 
laying the coal gently in the car. An 
automatic changing chute permits cars 
to be changed without interrupting the 
flow of coal. A portion of the lump 
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Individual cars 
ore weighed as 
they are being 
fed into the car 
dumper. The load- 
ed cors are dump- 
ed two of a time 
without being un- 
coupled. Control 
penel for trip 
feeder and dumper 
can be operoted 
by one attendant 


coal may be diverted and crushed. The 
rushed product is delivered to a mix 
er where it joins the natural 2 in. slack 
for loading into railroad cars 

Minus 5 in. coal is carried from the 
run-of-mine shaker screen to a five 
compartment blending bin. It ts evenly 
distributed by means of a motor pro 
pelled automatic-reversing steel tank 
type tripper equipped with a two-way 
discharge Automatic controls 
signal the operator when the bin is 
filled to capacity, or when the coal has 


chute 


reached its lowest operating level 

Raw minus 5 in. coal is fed uniform 
ly from five compartments of the 
blending bin by means of five belt 
feeders to five vibrating screens. Vari 
able speed drives on the belt feeders 
pe rmit regulation of feed rate 

The 5 x 3/8 in. coal is delivered by 
belt conveyer to a shaking chute, which 
delivers equal portions to each of two 
air-pulsated wash boxes. The stream of 
raw coal passes over a perforated plate 
ind is subjected to the action of peri 
odic upward and downward currents 
of water. This action causes stratifica 
tion of the coal and impurities accord 
ing to their respective specific grav 
ties. The lower specific gravity clean 
coal concentrates in the 
while the 


ul per Strata 
heavier impurities—clay 
rock and slat accumulate in the low 


er strata. The upward water 


t 
raises the coal over a weir while the 


urrent 


impurities are trapped 

Primary refuse is carried by a cor 
veyer system to special bins. Secondary 
refuse is rescreened at about 2 in. The 
inder-size is carried away for dispos 
while the oversize is crushed and de 
livered to the blending bin with the 
x 0 in. coal. Fines are washed through 
the screen onto an endless screw 

Washed and cleaned coal, from the 
wash boxes, is sluiced to the washed 
coal screens, on which the coal is sep 
2,2x 1%, 
114 x 3/8, and minus ¥ in. 5 x 2 in 
oal can be delivered directly into rail- 


arated into four sizes: 5 x 
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irs tor shi ment 


liverted by apron con 


A portion of 
it can be 

eyer to a crusher and delivered 
paddle mixer to join natuf il im 
for loading into cars 

Stoker coal is delivered from the 
washed coal screens to a secondary de 
watering screen and discharged to a re 
versible belt conveyer for delivery to 
the car loading boom. Minus 4, in 
oal, which passes through the washed 
oal screens, is pumped to a settling 
cone. Settled solids are pumped to the 
effluent from the concentrating tables 
before delivery to centrifugal filters 

Cleaning coarse coal is not a particu 
lar problem. But, present mining 
methods produce a large precentage of 
minus 4 coal, and this presents a ma 
jor cleaning problem Minus 3/8 in 
coal from five vibrating screens at the 
blending bins is collected by belt con 
veyer and delivered into a surge bin 
It is fed into a Sidekar-Karrier, dis 
tributed to hoppers at a constant rat 
and to diagonal deck washing tables 

Clean coal trom the washing or con 
entrating tables is collected in sluices 
ind delivered to five centrifugal filters 
for dewatering. These dryers are built 
iround a horizontal shaft and consists 


of two rotating elements. The outer 1s 


solid bowl shaped like 
one This rotates at 6‘ 
eloy i for many tu 

ivity. Inside this bowl 

it a slightly different spec 

Th entrifugal 

pels even the finest solids to settl 


Resultant coal, which falls well 


onveycr 


in the required moisture limit 

veyed by belt to a slack belt for trar 
to the paddle 
loading into cars. Refuse from the cor 


mixer and sul seq 


entrating t ibles is dewatered in a cet 
trifugal filter and then conveyed a 
by the refuse belt for disposal with the 
wash box refuse 

The water system rovides maximum 
washing capacity with the minimum of 


water clarifying equipment 
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Air, at a rate of 2,000 cfm, is discharged into the iron melting zone and rises through the combustion 
chamber where is mixes with 4,000 cfm of secondary air. The air expands to 28,000 cfm at a 1,750 F temperature 


SMOG IS LITERALLY IN ‘THE BAG’ AS 
IT MEETS UP WITH THESE COLLECTORS 


Here are summarized facts that tell of the manner in which a Los 





Angeles foundry whipped the smog problem. Furnaces installed 


originally to permit 50 |b of fly-ash to escape per hour now are 


harnessed to baghouse collectors and the discharge is now only 10 Ib 


RRITATING SMOKE from foun geared to Los Angeles regulations and, in doing this, to beat the smoke 
dry furnaces, long and contributing But, normal volume and composition pollution problem with equipment, 
factor to air-polluting smog, has been of the foundry smog fell short of new which would become standard wher 
successfully curbed for the first time, regulations imposed by L. A. subse ever control of high temperature smog 
after more than a year and a half of quent to the letting of the contract was demanded of industry 
special research, at the Los Angeles Allowable emissions of dust and fume At a cost of about $100,000 and a 
plant of General Metals Corp under the regulations existing before long series of experiments in labora 
Sidetracking some 450 Ib of solid installing the furnaces, was approxi- tory and in pilot model work, the 
material, which otherwise would be mately 50 Ib per hr. The drastic new highly effective baghouse eliminator 
added to the general air pollution each requirements reduced this to less than was contrived. Emissions from the 
day, has been the tedious and difficult 10 Ib per hr furnaces, in the condition at which 
task of the Whiting Corp. engineers When the furnaces were installed they reach the baghouse, are loaded 
working in conjunction with General and tested, they did not meet the new with particles found to be approxi- 
Metals personnel stringently increased recent demands mately 50 per cent silicate oxide, 30 
Foundry furnaces were built by for control. Whiting engineers deter per cent iron oxide and about 20 per 
Whiting that were smog controlled and mined to meet the new requirements, cent lime, manganese and sodium 
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Baghouse is a multiple of long cloth dust collectors hung Overall picture of cupola, in background, and baghouse. Suc- 
from an |-beam sub-structure. Bins ore emptied with trucks tion fan removes smoke by means of the 2-ft dia, 60-ff duct 


oxide. The baghouse collects 50 Ib of isolates about 50 Ib per hr of these nace chargu 1oor 


these particles each hour of the cupola minute Components Smog from th 
operation. The collection coming from Hot gases, rich in explosive carbon through a wet 
accumulation hoppers in the baghous« monoxide, are burned in a secondary level. This w 
has the appearance of finely pow combustion chamber between the fur I ) per 
dered milk chocolate Complete su 
cess of the baghouse has been deter 
mined by a test run, starting early in 
December 

Potential smog at this large foundry 
now ends up, literally, “in the bag 


being ingeniously syphoned away be 





fore release to the atmos} here by means 
ot a unique glass baghouse 
Operation of the baghous« 


1 
scribed as like that of th moder 


vacuum cleaner principle To fit this 


principle to the high temperature prob 
lem encountered in furnace conditions 
the use of fiber glass bags, silicone im 
pregnated, was decided upon The 
porous bags withstand temperatures uy 
to 750 F. The smog at General Metals 
is 650 F when it passes into these bags 
Primary requirement of the equip 
ment is the filtering out of fine-grained 
metallurgical fume emitted from the 
furnaces. This fume evades the prin 
ciples of standard spark and fly-ash 
suppressors After many tests the bag 
house was engineered, meeting all re 
quirements. In fact it captures particles 
about the same size as are found in William O. Jenkins, of Whiting, inspects solidified smog taken from accumulation 
cigarette smoke. In all, the baghous« hoppers with Gorden W. Larsen (left) the director of Los Angeles smog control 
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trom the furnace emissions and cools 
the hot gases from 1700 F to approxi- 
mately 1000 F. 

Smog passes from this “hydro-clone’ 
area through a two-foot diameter steel 
duct. While passing through this 60 
tt duct, temperature is reduced to 500 


Smoke laden air, at 
the rate of 13,000 
cfm, is handled by 
these fiber-glass 
bags. Each bag is 
15-ft in height and 
is ome foot in dia- 
meter. Particles, the 
size contained in 
cigarette smoke, are 
retained on the sur- 
face of this cloth 


650 F by radiation. A blower in the 
baghouse sucks the furnace smog 
through the duct into 100 fiber glass 
bags, each 15-ft high and 12 in. in dia 
Each bag acts as a vacuum filter, cap 
turing these minute particles. The bag 
house handles about 13,000 cubic feet 


of smoke per minute under regulated 
temperature conditions 

Los Angeles’ smog problem is at 
tributed by experts to the fact that 
there is approximately six times as 
much smoke-producing industry in the 
Also, 
a large amount of smog is produced 
by automobiles, which in Los Angeles 
consume some 3,000,000 gal of gaso 
line daily. Home 
smudge pots also account for major 
contributions to the problem, and they 
are now under consideration 


city as there was ten years ago 


incinerators and 


This is the combination that has 
worried Los Angeles. The smog hits 
the resort life, worries the tourist crop 
pers, endangers health and irritates the 
eyes. Within the past few years war 
has been declared on smog by the Los 
Angeles County Air Pollution Control 
District. The organization ferrets out 
violators, commands abatement, issues 
permits to conforming applicants and 
generally makes war on smoke creators 

Four phases of the District's activi 
ties embrace inspection, enforcement, 
research and engineering on air pollu- 
tion cause and problem. Working 
against all known pollutants—and 
there are many—the District claims a 
30 per cent improvement in a little 
more than two years as of July 1950 
In the Los Angeles Basin both mete 
orological and topographical cond: 
tions cause the contaminants to accu 
mulate. Low wind velocities and a sur 
rounding crescent of mountains on 
three sides cause a temperature inver 
sion above the basin. All these factors 
indicate that there must be more strin 
gent regulations than elsewhere with 
more efficient equipment to filter 
smog particles out of industrial smoke 





Hope, Ark 


This station 


station shown on 


Texas Eastern 


to New York 


lines. These lines were built 





@ Vital in assuring a constant supply of natural gas 
to the New York area are pipe line compressor sta 


ontains eight Cooper-Bessemer Type 


Transmission ( Orporation’s pipe 
lines, which extend from the producing field of Texas 
are known as the Big and Little Inch 
the Government 
during World War II for the transmission of oil to 
the east coast and were subsequently sold to Texas 
Eastern for natural gas transmission 
Big Inch line was laid from Longview, Texas, to the 


month's cover 


ing a total of 8,300 compressor horsepower the addition of 


Recent 


The 1,340 mile 


nated at Beaumont 


, : - 
tions like Texas Eastern Transmission Corporation's New York area; a total length of 1,47 


times this amount 


pressor manufacturers have made it 


The Cover Illustration —Gas-Engine Compressors on Big Inch lines 


astern seaboard while the Little Big Inch line origi 


Texas, and terminated at the 


miles. Th 


original volume of natural gas transmitted through 
these oil lines was approximately 140,000,000 cu ft 
GMV two-cycle gas-engine compressor units develop daily. The daily volume has been increased, through 


ompressor horsepower 


developments by The Cooper-Bessemer 


Corporation, one of the leading gas engine and com 


possible to 


supercharge the GMV compressor unit, which means 
18 per cent more horsepower in the same space. The 


supercharged rating is 135 hp per cylinder as against 
the previous turboflow rating of 110 hp per cylinder 
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CENTRIFUGAL PUMPS — 
TYPES AND SUB-DIVISIONS 


To help you get the best pump* for each particular job, the authors 


explain the various classifications and discuss the types available. 


Future articles will cover every phase of pump application from basic 


fundamentals of selection to problems encountered in installaltion 


IGOR J. KARASSIK and ROY CARTER, 
Application Engineers 
Worthington Pump And Machinery Corporation 


J ATURE, in evolving the higher 
4 animals, first had to invent 
pumps to circulate blood and to pump 
air in and out of the body. Likewise, 
man had to invent pumps before he 
made much progress in developing 
civilization. 

The principles on which these vari 
ous types of pumps operate are: (1) 
lifting by buckets, (2) drawing by 
creating a vacuum or (3) forcing by 
pressure, or a combination. In the first 
group could be classed the sweep, the 
windlass—buckets on a_ revolving 
wheel—the chain and bucket pump and 
Archimedean screw, all still in use. In 
the second group come the injectors, 
siphons or eductors and, combined 
with the first or third, most of the 
hand pumps like the pitcher pump. In 
the third group fall the force pump 
the various rotary types, most of th 
reciprocating designs, devices using 
ompressed air and the 
types 

Commercially, in what could be call 
ed modern pumping machinery, we 


centrifugal 


find a number of types of pumps be 
ing used. Without attempting to classi 
fy their operation by principle we have 
(1) the air chamber type, (2) injec 
tors, (3) siphons and eductors, (4) ro 
tary pumps (5) reciprocating pumps 
(6) regenerative pumps, and (7) cen 
trifugal pumps 

In the air-chamber type liquid flows 
losed tank, which 
is vented to atmosphere during the fill 
ing period. When the tank is filled 
the inlet and vent valve close and 
after a valve in the 


} 


Dy gravity into a 


discharge line 
opens, air under pressure is admitted 
to the vessel forcing the liquid out of 
the tank. This pumping device with 
automatic controls is still a commer 


* This article will be included tr 
pumps now being prepared by 


rig » republication are reserved by th 
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cial product and is frequently used in 
the basement of buildings below sewer 
level for collection and pumpage of 
sewage and other waste waters. A sim 
ilar device called the Pulsameter, em 
ploying steam as a motive power and a 
duplex tank arrangement, was often 
used in mines. 

Injectors were very commonly em 
ployed to add water to steam boilers, 
particularly on locomotives. In an injec 
tor, steam is expanded through a noz 
zle attaining a high velocity as it enters 
a chamber open to the water to be 
pumped. As this jet picks up water 
the steam is condensed and the result 
ing high velocity stream of water 
which 1s partly condensed steam, has 
enough energy to carry it into the boil 
er. Naturally, energy to inject the wa 
ter comes from condensing steam 


The siphon and eductor types ot 


pumps can use steam, a compressed 
yas, or liquid as a source of energy 
In a water-jet eductor, the power water 
flows through a nozzle produ ng 

high-velocity jet directed into a throat 
piece. The jet action carries along first 
any pocketed air, and then the liquid 
to be pur yped The discharge nozzlc 
of, the throat piece is tapered so the 
resulting high-velocity stream is slowed 
down and the velocity energy con 
verted to pressure energy In the stean 
jet siphon the action is similar, but the 
actuating means 1s steam expanded in 
a nozzle. Like in the 


steam is condensed by the water being 


injector, the 


pumped. When the source of energy is 
compressed air or other gas, the dis 
charge is a liquid and gas mixture 
The head in feet against which a 
steam-jet siphon can operate ts roughly 
equal to the available steam pressure 
in psi. In regular materials they are 
commercially available in sizes from 
l/, to 12 in. (suction and discharge) 
handling from 3 to 1,600 gpm. With 
a steam-jet siphon, the liquid being 
pumped is naturally heated somewhat 
and diluted by the steam condensed 
Either of results may prevent 
the use of steam-jet siphon. In addi 
tion to being made of regular materi 
als, steam-jet siphons have been made 


these 


of glass in the smaller sizes, and of 
stainless steel, and other materials for 
specific services 

The head against which a water-jet 
eductor will operate is roughly one 
fifth the supply pressure They are 
commercially available in regular ma 
terials in sizes up to 24 in. Of recent 
small-cay 


years pacity well-pumping 


Today's high-pressure pump {1,300 psi and above) uses a casing split radially 


for strength and structural considerations. 


1951 


Internal berrel encloses impellers 


8) 











equipment using a centritugal pum 
and water-jet eductor has become quite 
popular for farms and other domestic 
water pump, located 
above ground, forces part of its ca 


systems The 
pacity down one pipe into the eductor 
which forces a larger combined ca 
pacity up a second pipe into the suc 
tion of the pump 

The rotary pump, of which the gear 
pump is possibly the most common 
type, is extensively used for relatively 
small capacities. It is especially ap 
plicable for many viscous liquids 

The reciprocating pump ts well 
known, particularly the duplex direct 
acting steam pump. Various types of 
liquid ends are used—piston, plunger 
and diaphragm some de signs being 
single acting while others are double 
acting. Pumps may be made as single, 
duplex, triplex or more combinations 
of water-end elements. The power 
source may be direct as in direct-acting 
steam pumps, through a crank and fly 
wheel or from some other form of 
prime mover either direct or through 
belting or gearing 


Regenerative Unit 


The regenerative-type pump is often 
grouped with the centrifugal type. It 
is an interesting design and very useful 
and efficient for handling small ca 
pacities of low-viscosity liquids. While 
it utilizes centrifugal force to generate 
pressure, the liquid is only acted upon 
by the periphery of the rotating ele 
ment, and the path of the liquid is from 
one point on the periphery to another 
point almost 360 deg. away 
trifugal pump, on the C 
liquid enters the 


In a cen 
other hand, 
impeller near the 
shaft and leaves at the periphery 


Water sea/ cage 


lhe centritugal pump was originally 
employed as a large-volume low-head 
machine, but has now become the most 
important pumping machine. Reduced 
to its basic function and fundamental 
parts, a centrifugal pump is a machine 
consisting Of a set of rotating vanes, 
enclosed within a housing or casing, 
and used to impart energy to a fluid 
through centrifugal force. Thus, 
stripped of all refinements, a centrifu 
gal pump has a rotating element, im 
peller and shaft, and a_ stationary 
element made up of casing, stuffing 
box and bearings. These parts will be 
described in future articles 


Wide Application 


Among the factors which con 
tributed to the growing use of cen 
trifugal pumps, one of the most im 
portant has been the development of 
electric power. This century has seen 
the widespread adoption of electricity 
as the main source of power for most 
applications, replacing the small steam 
plants, which formerly were so com 
mon. The various types of recipro- 
cating pumps were ideal for steam 
drive, but the development of the 
electric motor allowed the use of the 
lighter and cheaper, direct-connected 
centrifugal pump. While these earlier 
centrifugal pumps were _ inefficient 
compared to modern performance 
standards, this inefficiency was more 
than offset by their lower first cost 

In addition, the centrifugal pump 
immediately demonstrated that it pos 
sessed quite a few other advantages 
which 
led to a constantly growing applica 
tion of the newer type of pumping 
equipment. For example, the 


over the reciprocating pump 


centrifu 


Casing 


/mpe//er 


4 
( Z Wearing ring 


Bearing 
Shof? 
Shaft? sleeve 


Double-suction centrifugal pump with keyed shaft sleeves and liquid seal lines 
to the packing glands. Wearing rings restrict flow from discharge to suction 
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gal pump gives a steady flow at uni 
form pressure and without pressure 
surges. It develops a limited maximum 
discharge pressure under any operating 
conditions and provides the greatest 
possible flexibility of operation, be 
cause its delivery may be controlled 
either by variation of speed, or by 
throttling 

Modern centrifugal pumps can be 
divided into various types. The bas 
subdivision concerns the impeller it 
self, specifically with regard to dired 
tion of flow in it. Thus, centrifugal 
pumps may have radial-, axial-, of 
mixed-flow impellers—a combination 
of the first two. Insofar as the im 
pellers are concerned, they further may 
be (1) enclosed (with shrouds or side 
walls enclosing the vanes), (2) open 


or (3) semi-enclosed 


Water Entrance 


Another subdivision of types con 
cerns the question of water supply to 
the impellers. Thus, impellers may be 
(1) double-suction (with water flow 
ing to the impeller symmetrically from 
both sides) or, (2) 
( with 


single-suction 
a single inlet on one side) 
Subdivision of centrifugal pumps on 
the basis of casing type yields two 
major groups: (1) volute-casing 
pumps, and (2) turbine, or diffuser 
type pumps. In either case the casing 
may be split axially or radially for easy 
inspection. 

A centrifugal pump, in which the 
total head is developed by 
impeller, is termed a single-stage 
pump. If the total head required is 
too high to be generated by a single 
impeller within practical limitations 
two or more impellers (or pumps) 


a single 


may be used in series, the second im 
peller taking its suction from the dis 
charge of the first, etc. If all impellers 
acting in series are located within a 
single casing, the centrifugal unit so 


constructed ts a multi-stage pumy 


Application Features 


In the early development of cen 
trifugal pumps, bi-rotor and even tri 
rotor units were fairly common. These 
were, in effect, two half-capacity or 
three one-third-capacity pumps built 
into one 


parallel 


asing and 


operating in 


either 
horizontal or vertical, in reference to 
the axis of rotation of the shaft. In 


Centrifugal pumps may be 


some specific applications, the axis of 
rotation may be inclined to the hori 
zontal as in dewatering pumps in in 
mines. Horizontal-shaft cen 
trifugal pumps are also classified with 
respect to location of the suction noz 
zle, and may be: (1) end suction, (2) 
side suction, (3) bottom suction, or 


lined 


(4) top suction 
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KEEPS COAL BUNKERS’ NOSES CLEAN 


To resist wear and corrosion from sulfuric acid, these bunkers have bottoms 


LEONARD W. WILLIAMS, Manager Technical Services, 


) REVENTION of 


arching of bunker stocks, knows 


rat-holing” and 


to be the chief causes of dangerous 
raw coal feed interruptions has now 
been achieved by the development of 
i novel design in modern coal-handling 
C juipment 

Though much had been accomplish 

1 earlier by radical modification of 
bunker with 
walls so spaced that potential arches 
and “‘rat-holes self-destruc 
tive in the stack or “‘pile 


onventional design, 
became 
, the bottoms 
and noses, being necessarily restricted 
as to dimension and location, have up 
to the present limited major modifica 
tions. Yet, it is here that the packing of 
oal dust, in pits caused by 
abrasion and chemical attack, most 
often starts a block build-up leading 
This is particularly true 


surface 


to arching 


where fine or pulverized moist bitumi 
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nous coals are used. Generally higher 
in sulfur content than other types, this 
coal tends to form a corrosive concen 
tration of sulfurous acid. This intensi 
fies any pitting condition, which may 
have resulted from the calcium chlo 
ride treatment given this coal to reduce 
dust and prevent freezing 

A solution to these problems was 
recently developed during the plan 
ning of a new 60,000-kw plant at Hol 
land, N. J., for the New Jersey Power 
and Light Company. It combines the 
best features of design and material in 
the construction of a 1,400-ton bunker 
feed to handle daily 550 tons of 3 4 
1-14, in. graded bituminous coal for its 
four-pulverizer installation. The noses, 
including the lower,’S ft of each com 
partment, designed’ to an optimum 
angular ‘pitch, were. fabricated of 
Monel-Clad steel. The abrasion and 


to 
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and noses of Monel cled steel 


Lukens Steel Co. 


inner mone! 


pitting resistance of the 
which has necessary structural 


strength from the steel backing plate, 


surface 


prevents compacting of coal dust under 
varying loads from full to empty and 
makes the bunker self-cleaning. Stand 
by vibrators and air-jets were installed 
as normal safety precautions 

Since this installation, savings in of 
practically 
ancelled out the cost differential of 
the materials used. Also, the 
work-hardening 
monel surfaces have prevented 


erating costs alone have 


smooth 
properties ot the 
} pougr 
ing . minimized pitting ind greatly 
improved operating conditions of the 
noses. Net effect on production has 
been increased service life expectancy 
with a high safety factor because risk 
ot explosion due to fee 1 failure, has 
been all but 


completely elimir 


from this coal handling operati 











When computing the various forms of alkalinity found in boiler water you must take phosphates into 


consideration if you expect accurate results when — 


INTERPRETING AN ALKALINITY ANALYSIS 


S. L. TERRY, Engineer, Southwestern Public Service Company 


HEN THE GENERAL theories 
dealing with alkalinity and its 

analysis are thoroughly understood, a 
very important factor in water treat 
ment can be kept under control. Ob- 
serving the variation of this test some- 
times aids in locating trouble points 
in a system before serious damage can 
occur from scale deposits. Proper con- 
trol of system alkalinities is also very 
important in preventing corrosion. The 
usual practice, therefore, is to rely on 
titration tests to determine the degree 
and types of alkalinity present in a 
boiler. A fifty milli-liter sample is 
measured into a titration vessel and a 
few drops of phenolphthalein indicator 
added. The sample should turn pink 
If it does not, the pH is below 8.3, 
and the water is not considered safe 
for a boiler 

The pink indicates that carbonates 
and, or, hydroxides are present. N/50 
(0.02N) sulfuric acid is then added to 
the sample until the pink coloration 
just disappears. This is known as the 
phenolphthalein end point and occurs 
at a pH of 8.3. The ml of N/50 acid 
used is multiplied by 20, and this fig 
ure is taken as the phenolphthalein al 
kalinity, often referred to as the ‘'P 
alkalinity 

A few drops of methyl orange arc 
then added to the same sample, and 


Knowing how to interpret boiler-water tests is of no advan- 
tage unless they are performed properly. Well-equipped 
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if the sample is straw colored, the titra 
tion is continued until the first perma- 
nent tinge of a salmon pink is noted. 
The total ml of N/50 acid used in the 
phenolphthalein and methyl - orange 
titration are then multiplied by 20, and 
this figure becomes the methyl-orange 
alkalinity ; sometimes shortened to ““M”’ 
alkalinity. If a pink color developes 
when the methyl orange is added, the 

M”’ alkalinity is the same as the ‘‘P’’ 
alkalinity. 

Since alkalinity in boiler water is 
usually due to the carbonates, hydrox 
ides, and phosphates of calcium, mag 
nesium, and sodium, it is not possible 
to find exactly what material to report 
As a result, it is the accepted practice 
to give results in calcium carbonate, 
which has a molecular weight of 100 

Back we come to the sample of 
boiler water and to the “P’’ and ‘'M” 
alkalinity. In titrating the sample to a 
“P” end point it is said that reaction 
has taken place with all the hydroxides 
and one-half the carbonates. The other 
half of the carbonates are reached with- 
in the titration to the “M’’ end point, 
which occurs at a pH of 4.3. Since 
bicarbonates are decomposed by tem 
peratures found in steam boilers, (ref 
erence equation 1) they may be as- 
sumed to be absent. 


Table 1 shows that when ‘'P’”’ is less 
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than ¥ “M’ the carbonates and hy 
droxides are equal to so and so. It is 
used occasionally in lining out a soda 
lime softener or in studying various 
kinds of water for analytical purposes, 
but it is of very little use when con- 
sidering boiler water. 

Phosphates are usually present in a 
boiler and they react to cause alkalin- 
ity. This upsets the values in Table 
1 because they are only approximately 
correct to start with. 

One of the significant reasons for 
controlling the alkalinity of a boiler 
is to assure a high-pH water. Iron does 
not dissolve in water when the pH is 
above 9.6, and when oxygen is absent 
When the “P”’ alkalinity is over one- 
half the “M”’ alkalinity, the pH of the 
boiler water will be near or above this 
figure. 

Another step in alkalinity control is 
set so that phosphate will react with 
residual hardness coming into the 
boiler from evaporator carryover, con 
denser leaks, and zeolite softeners. It 
has been found that an ‘“M” alkalinity 
of 200 ppm or over is necessary for 
this reaction to complete itself at boiler 
pressures below 600 psi 

When total solids in a boiler get 
near the upper limits, Table 
by the ASME Boiler Code, 
manufacturers state in their guarantec 


as set 


boiler 


> 


laboratories like these — East Plant left, and Riverview 
Plant right — provide equipment needed for accurate work 
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TABLE 1—COMFPUTING VARIOUS FORMS OF ALKALINITY 


Result of Test Hydroxide 
P ° ° 
P< ')M ° 
P ° 

2P-M 
uM 


Corbonote 
° “ 
2P M-2P 
2P ° 

2(M-P) ° 
° ° 


Bicarbonate 


Note: All figures ore ppm as calcium carbonate 





for steam purity that the “M’ alkalin 
ity must not exceed 20% of the total 
When the total solids are held 
much lower than the ASME maximums 
the “M’” alkalinity can be carried 
higher than 20% without danger of 
priming 

For example, Denver City Plant car 
ries 600 ppm total solids in their 450- 
psi boilers and the ‘‘M”’ alkalinity aver 
ages about 40% of this figure. They 
have not had priming, nor has Moore 
County Plant with 2000 ppm total 
solids and ““M”’ alkalinity of 600 to 
700 ppm 

There are, then, three control points 
for alkalinity in a boiler 

1. The '’P”’ alkalinity must be great 
er than one-half the “M’’ alkalinity to 
maintain a minimum pH of 9.6 in a 
steaming boiler (pH of 10.5 in a 
sample at room temperature); this 
helps prevent corrosion 

2. A minimum of 200 ppm ‘M” 
alkalinity must be maintained to get 
good reaction between the phosphate 
and traces of hardness entering the 
boiler. This is necessary even when a 
minimum of 30 ppm phosphate is car- 
ried. (Jowett Plant lost 19 boiler tubes 
from scale because of a bad condenser 
leak and failure to maintain this mini 
mum. ) 

3. Maximum alkalinity is a per cent 
of the total solids in a boiler, and as 
the solids go nearer the ASME maxi- 
mum, the “M” alkalinity should go 
loser to 20% 

It might be interesting to study the 
boiler-alkalinity picture in several of 
our plants to see what they do to main 
tain these conditions 


Carisbad Plant, No. 3 Boller 
600 psi B & W, 100,000 Ib per hr 
TDS 


solids 


P Aik 
M.Alk 
PO, 
pH 
The "P” alkalinity is well above half 
the "M” figure and the pH is in a 
good range. The relation between the 
P” and “M’” reading needed to give 
this high pH varies with the phosphate 
reading and also with the concentra- 
tion of alkalinities 
This boiler uses evaporated make-up 
so soda ash must be fed to keep the 
alkalinity above the 200 ppm mini 
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mum. Soda ash is sodium carbonate 
and at boiler temperatures part of it 
will decompose to form sodium hy 
droxide or caustic, (2) and carbon 
dioxide is released 
Roswell Piant, No. 10 Boiler 
400 psi 8 & W, 80,000 Ib per br 
7.0 rs 550 ppm 
P.Alk 242 ppm 
M.Alk. 274 ppm 
PO, 35 ppm 
pH 14 
It will be seen at once that the ‘'P 
ind “"M” figures are closer together in 
this boiler. The reason is that evap 
orated make-up is used and sodium 
hydroxide (caustic soda) is fed to the 
system to raise the alkalinity. But if 
all the alkalinity was present as hy- 
droxides the “P’ and ‘“M” reading 
would be the same 
Since they are not the same, the dif 
ference must be due to phosphates, 
plus very small amounts of carbonates 
entering by evaporator carryover, con 
denser leaks, etc 
This trick of using caustic soda in 
stead of soda ash (sodium carbonate) 
gives the same alkalinity control with 
out introducing carbon dioxide into the 
system. When the carbon dioxide is 
not objectionable some operators prefer 
soda ash, because it is easier and safer 
to handle. Our chemist at Tuco, uses 
common lye in one pound cans. The 
slight increase in cost over large drums, 
is written off as a safety measure, and 
the small cans do not have to be left 
open to collect moisture, which hardens 
the material 
East Plant, No. 6 Boiler 
300 psi 8 & W 200,000 Ib per hr 
T.05 1960 


differs from the two 
previous examples in that it is more 
concentrated. Also, the alkalinity pres 
ent is a result of feeding zeolite water 
to the boiler, and the make-up is alka 
line enough to hold up the boiler fig 
ure without feeding either soda ash or 
caustic soda. 

The zeolite water contains bicar 
bonates. They are decomposed in the 
deaerating heater, and carbonate alka 
linity is formed (1). The carbon 
dioxide is released to the atmosphere 
and the carbonates go on to the boiler 


This water 
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TABLE 2—MAXIMUM T.S. IN BOILER WATER 
{A S M E Code) 


» 
v 
3 


Psig 


0-300 
301-450 
451-600 


601-750 
751-900 
901-1 000 
1,001.1 500 


gues 88% 


8 





to be 
hydroxide (2) and more carbon di 
oxide 

When water-treating problems arise 
in a plant, it is helpful to know the 
generally accepted practices, but varia 
tions occur in every system. Until plant 
operation is understood and the exact 
is practically 
impossible to carry Out a Satisfactory 


partially decomposed forming 


conditions studied, it 


water-treating program 





REFERENCE EQUATIONS 
No.CO Ho co 
Carbonate 
NoOH 4+ CO 
Hydroxide 
2 NaOH 
Hydroxide 
10 No.CO 


{!) 2 NaHCO, + Heat 
Bicarbonate 


(2) Na,CO, + H,O + Heat 
Carbonate 


(3) 6 Na,PO, 10 CaCO, 
Phosphate Hardness 
3 Ca,(PO,), - Ca(OH) 
Apatite 
Calcium hydroxy apotite is the reddish white 
owder found in om treated with phosphote 
he deposit is not objectionable in low-pressure 
boilers (below 600 psi), especially when tannin 
is used to keep it in suspension 





Insulates Ash Hoppers 


@ Mineral-wool insulating blocks on 
outdoor hoppers at the Sewaren Sta 
tion of the Public Service Electric & 
Gas Co. of New Jersey keep tlyash hot 
freely in 
flyash is 


and dry so it will flow 
freezing weather. The hot 
stored in the hoppers and periodically 
emptied onto conveyers, dumped into 
trucks and sold. Without 


low outdoor temperatures would cool 


insulation 
the ash, normally received at 284 | 
and condense moisture 

The two precipitator 
overed with 11/-in 
blocks in 12 x 18-in 
ially applied, the blocks were placed 


hoppers are 
mineral wool 
sections. Exter 
between lugs welded to the sheet 
metal surfaces on 12-in. centers. Gal 
vanized iron wires were tightly stretch 
d over the blocks and bound to the 
lugs. A layer of insulating cement was 
trowelled over the blocks followed by 
1 14-in. thickness of weatherproof fin 
shing cement 
finished the 

tion permits uninterrupted operation 
independent ot outside temperature 
Courtesy, Industrial Mineral Wool In 
stitute 


Two coats of oil paint 


installation. The insula 











ALCOA'S ANSWER 
TO STREAM POLLUTION 


This plant separates oil emulsions from water in a two-stage process 


consisting of treatment with acid, followed by the addition of a neu- 


tralizing alkali. Reclaimed oil is used as dust layer on plant roads 


WILLIAM B. McMORRIS, Aluminum Company of America 


a ete 
a. o 
«iL 


Fig. 1—Sewer system, consisting of 2,500 ft of vitrified pipe, brings hot oily 
wastes from the hot mill to a 250,000-gal storage tank in the treating plant 





| 
| 
nail 


Diversion box, 
‘ 
s 








s 


_—-—o- — 























Sludge 


2) 


Alkal/ 
stage To River 


























controller ——> Process route 
----e@ Alternate route 
——> Overflow 


2} Pump 











Fig. 2—Plant is designed for a treating rate of 100 gpm. Since waste flow may 
reach 1,000 gpm, the difference is stored. This provides gravity flow to process 


~ TREAM pollution has become a 
S modern industrial headache and the 
only effective remedy is an efficient 
waste disposal system Consequently, 
the Aluminum Company of America 
has installed an efficient waste treat- 
ing plant, Fig. 1, at its mew 52-acre 
sheet and plate rolling mill in Daven- 
port, Iowa. Particular care was taken 
to avoid polluting the Mississippi Riv 
er, which forms one of the site bound- 
aries, because the water supply intake 
of the City of Davenport is located only 
four miles downstream from the plant 

The disposal system is made up of 
three separate components. A storm 
sewer drains over 15 mgd of uncon- 
taminated cooling water into the river 
Actually, this water is cleaner than 
when it was taken from the river. Do 
mestic wastes are picked up in the sani 
tary sewer system and sent to the sew 
age disposal plant where they are 
treated in a conventional single-stage 
high-rate filter process prior to dis 
charge to the river 


Waste Oil System 


A third, and the most intricate, sew 
er system, consisting of 2,500 ft of 12 
and 15-in. vitrified pipe, serves the hot 
mill end of the plant and carries away 
oily wastes originating at several points 
in that area. Small quantities of free 
oils and greases are produced at the 
pits where rolls and bearings are 
cleaned, but by far the greatest volume 
of industrial waste.is soluble oil solu 
tion, used as hot mill coolant. Acids, 
poisons, OF Noxious wastes are not pro 
duced at the Davenport Works. 

Investigations preceding plant de 
sign showed that the soluble oil emul 
sions could be separated from the water 
in a two-stage process involving treat 
ment with an acid, followed by the ad 
dition of a neutralizing alkali. A flow 
sheet was developed along these lines 
to include: 

1. Application of an ac id salt to pro 
duce the optimum pH for emulsion 
cracking. Filter alum is used here 

2. Settling 

3. Application of an alkali to adjust 
the pH to a point where an alum floc 
is formed 

i. Settling 

The soluble oil solutions, containing 
two to five per cent soluble oil in the 
form of an emulsion, are discarded 
from time to time because of partial 
cracking, souring, or other failures 
Generally, batches of from 100,000 to 
150,000 gal are expected to issue as 
waste from the hot mills, while the 
scalpers may discharge up to 2,500 gal 
in a single batch. There is also a more 
or less constant flow of waste from the 
soluble oil conditioning equipment 
Week-end cleaning of the soluble oil 
pump pits also adds a load to the waste 
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disposal unit. Peak flows approach 
1,000 gpm. Within a few hours up to 
200,000 gal may be expected. Because 
of the widely varying rates of flow 
reaching the disposal plant, it was 
thought advisable to design for both 
batch and continuous treatment, Fig 2. 

Peak inflow was assumed to be the 
flowing-full capacity of the industrial 
waste drain—1,000 gpm. Rate of flow 
through the treatment process was es- 
tablished at 100 gpm for reasons of 
economy. Difference between inflow 
and treatment rates was taken care of 
by installing a 250,000-gal storage tank 
just ahead of the treatment process 

Upon reaching the treating plant, 
the oil-bearing waste flows into a 
15,000-gal wet well where a certain 
amount of skimming takes place. Trans- 
fer of the solution to the storage tank 
is done by two pumps—one of 1,000 
gpm capacity, and the other rated at 
500 gpm. Both are controlled by a float 
program switch.A third pump of 100 
gpm capacity transfers the waste di- 
rectly into the process tank when de 
sired. The pump room is also equipped 
with oil pumps, which deliver skim 
mings to the oil storage tank 


the lower, or outer, tank is concrete 
Raw waste enters the small compart- 
ment at the influent end of the upper 
tank where it is mixed with alum, ap- 
plied by dry chemical feeders. The 
acidified solution overflows into the 
main body of the upper tank for a 1!/, 
hr detention period. In this stage the 
emulsified fractions separate into sus 
pended gelatinous curds with the re- 
lease of small quantities of free oil. 
The liquid then passes into the small 
compartment at the effluent end of the 
upper tank where it receives a rapid 
mix with lime from a dry feeder. Pass 
ing downward from the lime mixing 
compartment, the alkalized solution 
enters the lower compartment for a 4 
hr sedimentation period. Here the 
alum sludge drops to the bottom while 
the clarified liquor rises to overflow 
the weirs for Sedea to the river 
Oils released from the emulsion in 
the upper tank are removed by a me 
chanical skimmer and are pumped, 
along with the wet well skimmings, to 
a 1,500-gal above-ground storage tank 
It has been found that the oil will burn 
Its chief use so far, however, has been 
as a dust layer around the plant. Sludge 
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The 250,000-gal circular steel stor 
age tank (big enough to handle the 
combined capacities of the major 
sources of coolant) is located above 
ground to obtain gravity flow through 
the process. The 100 gpm design flow 
is obtained by means of a venturi-type 
rate-of-flow controller. 

Treatment of the waste takes place 
in the two-story tank in Fig. 3. Upper 
compartment is rubber-lined steel, and 
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Marc h, 


Sludge cotlector 





Fig. 3—Raw waste enters upper tank where it is mixed with alum and retained for 
12 hr. Liquid then passes out and is mixed with alkali for next retention period 


Sludge drawoff 


deposited in the lower compartment is 
collected mechanically and pumped to 
a lagoon for storage and further set- 
tling. Further breakdown takes place 
in the lagoon and results in the release 
of more oil. Provisions have been made 
to return skimmings from the lagoon 
to the wet well, and thus to the oil 
storage tank 

The longitudinal section through 
the treatment plant in Fig. 4 shows 
how a single structure was made to in 
corporate wet well, process tanks, 
chemical pump and control 
rooms. The structure is reinforced con 
crete. Rubber lined valves are used for 
handling acid solutions. Ordinary ma 
terials are used for pipelines, valves 
pumps, etc. in all other locations. 

Records for over a year's operation 
show that total oil in the effluent is 
consistently below 10 ppm. Needed 
quantities of chemicals vary widely so 
daily tests are made to determine the 
best dosages for coagulation and set 
tling. Alum requirements range from 
15 to 90 grains per gal although the 
normal dose is between 20 and 25 gpg 


feeds, 


Lime dosages run from 35 to 200 gpg 
with 35 to 45 gpg representing the 
usual requirements 

The larger dosages are needed when 
the wastes contain quantities of alka 
line cleaning compound used for equip 
ment washdown. During periods of 
high chemical requirements the use of 
acid has been found helpful in cracking 
the emulsions besides saving alum. It 
has not yet been found necessary to in 
stall permanent acid feed 

The plant was designed by Alcoa's 
General Engineering Department, un 
der the direction of J. W. Schreiber 
Chief Construction Engineer. Walker 
Process Equipment, Inc. developed and 
furnished the basic equipment 
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Fig. 4—Single structure incorporates 
wet well, process tanks, chemical feed- 
ers, pumps and necessary control rooms 
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Individual cylinder forced feed lubrication is inspected by the plant engineer. Lube oil consumption has been neg- 
ligible since the unit was placed on line. Generator, right, has corrected rating of 2,360-kw for 2,000-ft elevation 


PHILLIPSBURG KANSAS HAS FIRST LARGE 


In line with the Western Light & Telephone Company's major expansion program, 


the most efficient and latest dual fuel diesel-generating unit has been installed 


ESTERN LIGHT & TELE 
W PHONE CO., one of the three 
largest public utilities in the state of 


Kansas, has expanded its facilities for 
the generation of electric power. Die 


sels have long played an important 
part in this company’s power activities 
and internal combustion units have 
had a major role in the expansion pro 
gram throughout 

Recent installations at seven Kansas 
gencrating stations include two steam 
turbines, two oil-burning diesels and 
four dual fuel engines. One of the 
notable dual fuel installations was at 
Phillipsburg, Kansas, where a 3,400 
hp two-cycle Nordberg unit is now in 
regular service. This engine, one of 
the first of its type, burns natural gas 
at low pressure with a small quantity 
of oil as pilot fuel, and it can be 
switched instantly from dual fuel to 
full oil operation 

Western Light & Telephone is pro 
viding utility services to approximately 
17,500 electric customers in Kansas 
and Missouri, 4,500 water customers 
in Kansas, 4,500 gas customers in 
Kansas and 48,900 telephone sub 
scribers in Kansas, Missouri, Iowa and 
Oklahoma. Electric production has ex 
panded steadily in recent years. Peak 
loads have risen from 19,000-kw in 
1943 to 42,000 in 1950, and total pro 
duction has grown from 69,853,000 
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kw-hr in 1943 to more than 150,000, 
000 kw-hr for the full year of 1950 
Total generating capacity has gone 
from 27,500 to 50,500-kw and diesel 
capacity from 10,050 to 22,150-kw 


Engine Particulars 


This engine has eight cylinders of 
stroke with 
a rating of 3,400-hp, 2410-kw at 225 
rpm. At the Phillipsburg altitude of 
2,000 ft the unit is rated 3330-hp, 
2360-kw 
two-cycle engines as large as this that 
could be switched instantly from gas 
to oil or from oil to gas 


211%, in. bore and 31 in 


Until recently there were no 


However, a 
large number of big, two-cycle con 
vertible gas engines are operating suc 
cessfully in the field, but these units 
inject gas at high pressure and require 
several hours to switch to full diesel 
In operating this engine gas is ad 
mitted at low pressure, and the engine 
can be changed from one fuel to the 
other by the simple movement of the 
control lever 

Gas (with a heating value of 950 
Btu per cu ft) reaches the plant at 48 
to 50 psi, passes through a meter, a 
scrubber and then a regulator, which 
reduces pressure to 20 psi. At this 
pressure it passes through an admission 
valve into the engine's gas header and 
then through another admission valve 
at each cylinder 
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The opening of the 


valves at the cylinders 1s accomplished 
hydraulically by individual actuator 
pumps controlled by the governor. The 
engine shuts down automatically it 
lube or pilot oil pressure fails. The 
pilot oil is injected by the same fuel 
pumps and injection nozzle used for 
full oil operation. The pumps are 
especially calibrated to meter accurate 
ly the small quantities of oil required 
for service. The pilot charge 1s on 
continuously 

Fuel at Phillipsburg is trucked to 
the plant from a local refinery and 
stored in two tanks with a combined 
capacity of 44,000 gal A 
driven transfer pump sends the oil 


motor 


from storage through meters to under 
ground 1,000 gal day tanks. Engine 
driven supply pumps take oil from the 
day tanks through duplex filters 

This engine is easy and economical 
to lubricate. Oil for bearing lubrica 
tion and piston cooling is circulated 
by an engine-driven pump and _ the 
circuit includes a shell and tube oil 
cooler. A motor-driven auxiliary lube 
pump cuts in automatically if oil pres 
sure drops. Part of the lube is draws 
from the sump by a motor-driver 
pump and put through an activated 
clay puriher from which it returns to 
the sump. Oil is supplied to the cyl 
inders by an individual force-feed 
lubricator for each cylinder. So far 
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raw water through the exchanger and 
an induced-draft cooling tower. City 
water, used for make-up, is treated 1 


a zeolite softener system 


Diesel Accessories 


At the side of the diesel is a gaye 
panel, which includes an exhaust p 
rometer, control switches for motor 
driven engine auxiliary equipment 
gages and an alarm panel. Alarms 
sound and indicator lights go on if 


jacket water pressure jacket water 


temperature, raw water pressure, lube 








pressure or fuel oil pressure go outside 
prescribed limits 

The big engine drives a 2,500-kw 
3.125-kva, 2400-v generator with a 
V-belt driven exciter. A complete new 
switchboard was installed at the same 
< — time the new engine went in 

In any multi-plant utility system 
maximum efhciency of an individual 
plant is necessarily subordinated to the 


impressive switchgear panel and control board are the key to power generation 
and distribution. Operating equipment is protected by visual and audio alarms 


ethciency of the system as a whole 


Every week, an operating schedule de 
DUAL FUEL INSTALLATION tailing the hours and load of each 
generating unit is issued from opera 
tions headquarters. For a typical week 
in October, 1950, the following op 
EDWARD P. HENNEK, President erating schedule was ordered: 8 a.m 
to 11 a.m. 1700-kw, 11 a.m. to 5 p.m 
Western Light & Telephone Co. 1500-kw. 5 p m. to 8 P m. 2000-kw 

and 8 p.m. to 11 p.m. 1500-kw 
Some days the unit is required to 
adding oil to the crankcase supply has to the engine-driven blower. Exhaust pull additional loads up to capacity 
not been necessary. In the first three gases vent through a vertical silencer depending upon system requirements 
months of operation, the engine used A separate-closed cooling system nd conditions. Every prime mover is 
816 gal of oil, which figures to about was installed with the new engine in effect in competition with all the 
5,840 hp-hr per gal of lube One motor-driven centrifugal pump cther available power sources in the 
Scavenging air is drawn from out- circulates soft water through the en utility's system, and a regular 15-hr 
side the plant through an automatic gine jackets and through a heat ex operating day speaks well for the rela 


self-cleaning filter and intake silencer changer. A second similar pump puts tive economy of the new engine 





PRINCIPAL EQUIPMENT OF PHILLIPSBURG INSTALLATIONS 





Engine Nordberg Mfg. Co 
Generator General Electric Co 
Exciter General Electric Co 
Lube Oil Socony-Vacuum Oil Co., Inc 


Purifier Honon-Crane Corp 
Oil Cooler Ross Heater & Mig. Co., Inc 
Lubricators Mantel, Inc 
Lube Oil Pump Blackmer Pump Co 
Heat Exchanger Ross Heater & Mfg. Co., Inc 
Cooling Water Pumps Ingersoll Rand Co 
Cooling Tow The Marley Co 
Water Softe Zeolite Softener, Royal 
Fuel Oil Transfer Pump Maxim Silencer Co 
Fuel Meter Neptune Meter Co 
Fuel Oil Filter Wm. W. Nugent & Co., Inc 
Fuel Injection Pump American Bosch Corp 
Gas Kansas-Nebraska Notural Gas Co 
Scrubber Blaw-Knox Co 
Gas Regulator Emco, Rockwell Mfg. Co 
Actuator Pumps American Bosch Corp 
Governors Woodward Governor 
Alarm Pane Nordberg Mfg 
Pyrometer Alnor, Illinois Testing Laboratories, 
Gages E. Lonergan 
Alarms Viking Instruments, 
Switchboard General Electric 

Air Filters American Air Filter Co., 
ollie GecteQeanesedite Gener Vertical shell and tube heat exchangers coo! jocket 
Exhoust and intake Silencer Maxim Silencer Co water and lube oil with recirculated softened water 
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POWER TRANSMISSION 


MECHANICAL DIFFERENTIALS CAN SOLVE 
TRANSMISSION PROBLEMS ........ IF 


they are properly selected and engineered. Here are some basic facts 


— both theoretical and practical — that will assist the plant en- 


gineer in familiarizing himself with automatic variable speed drives 


W. F. PRIEST and G. R. TOOMEY, 
Mechanical Engineers, 
Simplex Wire and Cable Co. 


NVESTIGATING the possibilities 

of mechanical differentials for so- 
lutions of speed control problems will 
prove advantageous for many machine 
designers. Through a consideration of 
the many functions available, one can 
readily begin an inexpensive and al- 
together different approach. 

With a differential employed in con- 
nection with a variable drive any num- 
ber of speed ranges is possible. Also, 
as the unit can reach zero speed, mate- 
rial may be handled at a predetermined 
tension without harm or need of an op- 
erator’s attention. Such an arrangement 
would resemble that shown in Fig. 1. 
The basic idea is material passes over 
or under three devices, two fixed and 
one movable, the design depending 
upon the material to be controlled. This 
unit serves two purposes; it delivers 
desired tension and controls the veloc 
ity of the takeup through a hydrauli 


cally controlled differential Employing 
this method makes possible the synchro- 
nized control of two machines or even 
machine sections 

The construction may be that of a 
package unit similar to Fig. 2. If space 
is at a premium, the differential may 
be located in a different position with 
respect to the variable drive and driven 
by V-belts. The size of the unit may be 
large or small according to the power 
required. The control can be either 
manual or automatic as desired 

Fig. 2 shows the variable drive as a 
hydraulic operated unit for automatic 
control. With a control such as this 
zero to 400 rpm speed 1S possible ina 
matter of seconds. The differential is 
coupled to the control shaft directly 
This particular differential unit con 
tains bevel gears mounted on ball bear 
ings in a fabricated case of plate steel 
with flange cartridge shaft bearings 

General construction of the dif- 
ferential is illustrated in the section de 
tail, Fig. 3. Bevel gears A and B (and 
their driving gears) are mounted on 
ball bearings in order that they may 


rotate independently of the arm shaft 
supporting them. Between A and B is 
an arm secured to the arm shaft that 
supports the two idler gears C and D. 
Only one gear is required, but the ad- 
ditional one aids balance and increases 
operation efficiency. The idler gears are 
also mounted on ball bearings in order 
that they may freely turn on the arm 

Because this differential is a 1:1 
epicyclic bevel gear train, the general 
epicyclic formula applies. That is 

Soeed of A relative to the arm 
Train value - 
Speed of B relative to the arm 

In Fig. 2, the arrows show the direc- 
tion of rotation. For simplicity where 
the motion of the near side of the gear 
is up it is designated as plus rotation, 
and where down minus rotation 

Since all the bevel gears are the same 
size the train value between A and B 
is 1. In other words, with the arm 
locked, one positive rotation of A will 
be transmitted through the idlers to one 
negative rotation of B. 

Direction of rotation of the arm shaft 
is shown as because its rotation de 
pends upon what gear is turning the 
fastest, A or B. The arm always fol- 
lows the direction of the fastest gear 

The formula for the epicyclic gear 
train now 1S: 

+ (+A) — (+Arm) 


(—8) (+Arm) 





Movable unit and confro/ 
arm connection 


Of fFerer tial 




















Fig. 1—Tip speed of roller is kept constant to eliminate 
tension in the material by a weight operated differential 
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Fig. 2—Hydraulically controlled variable speed reduction 
unit can be either direct or V-belt driven at 0 to 400 rpm 
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Fig. 3 — Enlarged 
detail of differ- 
ential construc- 
tion shown in Fig. 
2. Bevel gears A 
and B rotate in- 
dependently of 
the shaft that sup- 
ports them both 
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Fig. 4—Linear chart for quickly obtaining differential speeds. By drawing a 
straight line between the speeds A and B, the speed (text problem) is 366 rpm 
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I'ransposing the equation and solv- 
ing for the arm gives the formula for 
determining differentials 

a 


+ Arm 


2 


Regardless of the direction of rota 
tion of the arm shaft, its rpm is equal 
to 1, the difference of rpm between 
the variable gear A and the constant 
gear B 

Fig. 4 is a chart that may be used for 
finding these approximate values 
quickly. A straight edge laid on two 
known values will line up with the ut 


I 
known value 


Sample Calculation 


Consider a typical problem: Assume 
that specifications require a variable 
speed drive unit. The design will be 
similar to that shown in Fig. 2 and the 
output shaft is required to operate from 
0 to 4390 rpm However, to assure et 
ficient operation the range considered 
should be less than 0 (approximately 

>) to over 350. Only the shaft 
speeds will he considered 

For the first try a 6:1 unit will be 
selected. The constant shaft is to ro- 

te at 360 rpm and the variable shaft 
speeds are; 360 x\/6—882 rpm maxi 
mum, and 360 V6 147 rpm 
minimum. With a 1:1 chain drive, the 
variable speed shaft of the differential 
will be the same as the control unit 
The constant speed shaft of the dif- 
ferential should be a little above the 
minimum variable shaft, say 150 rpm 

The differential calculated speeds are 


882 150 
3466 rpm 


15 rpm 


The reduction for the spur gears in 
the differential may easily be found 
through the ratio 


Constant speed of control unit 360 


Constont speed of differential 150 


It is now possible to find the proper 
gear sizes. The basic problem is solved 
although it may be necessary to recalcu 
late the above speeds due to the other 
variables in designing the unit 

In order for the differential to 
transmit absolute constant velocity, the 


source otf power must be constant and 
the gears must be such that the com 
mon normal to the profile of the tooth 
curve at the point of contact will 
always pass through the pitch point 
This of course holds true for any 
mechanical drive. A unit, driven by an 
avcrage motor for the power source and 
with carefully cut gears, will have ar 
output rpm variation of about + .087 
per cent 











SPECIAL BELT REDUCES 
SLIPPAGE AND POWER LOSS 


After twelve years of research and development this company finally 


has produced a mechanical power transmission drive that has elimi- 


nated slippage and power loss. Even though the drive is now available 


further development work is underway to investigate improvements. 


FTER TWELVE YEARS of re 
search the United States Rubber 
Company has developed a mechanical 
power transmission belt distinctly dif- 
terent from the conventional flat or V 
belt. This belt, when applied with com 
panion pulleys, affords positive en- 
gagement and eliminates slippage and 
subsequent power losses. This new 
item, now under production by this 
company, will be known as the “Gil- 
mer Timing Belt 
Perfected by the L. H. Gilmer Div., 
the belt is similar in appearance to a 
flat belt except that it has regularly 
spaced rubber teeth along its inner sur- 
face. These teeth engage in correspond 
ing grooves in drive and driven pulleys 


to form a positive means of transmit- 
ting power. This offers a definite anti 
slip characteristic, and it can be adapted 
to mechanically driven units demand 
ing precision timing. The belt is so con 
structed that stretching is at the mini- 
mum, and no adjustments in the pulley 
centers are necessary even after con 
tinued operation. 

Basically, the belt is made with neo- 
prene compounds for general use. 
However, Buna-N is employed when 
the belt is subjected to extreme heat 
and oil conditions. Two strength belts 
were developed. For normal power 
transmission drives the belt is strength 
ened with steel. For light loads, such as 
timing equipment and fractional horse 
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Comparison of the horsepower ratings between the timing and V-belt drives. Size 
for size, this belt will transmit more power and will peak at much higher speeds 
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Positive engagement between belt and 
pulley is assured, even at 16,000 rpm 


power operation, Ustex—a cotton cord 
chemically treated for high strength 
is employed to strengthen the rubber- 
ized material. Neither of these belts 
require lubrication or dressing for 
proper operation, but slight amounts of 
oil cause little or no harm 

One predominant feature of this belt 
is its extreme flexibility. This per- 
mits speed ratios of 30-1 at belt speeds 
up to 10,000 rpm. In addition, main- 
tenance costs are low because of the ab- 
sence of take-up from stretch, elimina- 
tion of lubrication, infrequent replace- 
ments and elimination of power waste 

No horsepower tables have been 
published so far for these drives. But, 
the company is in a position where 
horsepower tables can be made and 
published on stock drives. Horsepower 
curves are shown in the graph for mul 
tiple V-belts and the proposed stock, 
heavy and light duty flat belts. This 
graph indicates that the flat belt, size 
for size, will transmit considerably 
more horsepower than the V-belt, and 
at the same time peaks at a higher speed 

Even though the United States Rub 
ber Co., now have this belt and drive 
in production, they are going ahead 
with an extensive program of develop 
ment. At present they feel that the 
fundamental and basic development is 
completed, but they also feel that other 
projects are desirable such as further 
treatment on: (1) investigation of mis 
alignment, (2) different 
strengthening materials such as fiber 


> 


types ot 


glas and others, (3) extreme resistance 
to oil and heat, (4) noise and how to 

already operating 
additional work on tooth 
forms and (6) developing a belt with 
teeth on both sides 


reduce this 
unit, (5) 


quiet 
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AIR...the only 


| 
cooling and 


condensing medium that’s... 


4 : ~ 
Fin-Fon Exchanger instolled within ao building 


Every plant designer, construction engineer and main- 
tenance man knows the expenses, complications, and 
difficulties of water-cooled heat exchangers . . . the 
required piping, pumping, treatment and disposal . . . 
the likelihood of corrosion, scaling and freeze-ups . . . 
the uncertainty of sustained adequate supply. 

All these problems are being avoided by plants in 
every section of the country which use AIR as the 
cooling or condensing medium . . . in FIN-FAN Air 
Blast Exchangers. 

These exchangers, developed jointly by The Griscom- 
Russell Co. and Fluor Corp. Ltd., are self-contained 
package-type units. They include G-R K-Fin Heat 


et 


e Free 

¢ Limitless 

¢ Uniform 

¢ Dependable 


FIN-FAN 
Cooled Heat Exchanger 


Transfer Sections with Fluor air circulation equipment, 
all mounted in a sturdy compact structure. 

You can use Fin-Fan Exchangers on practically any 
cooling or condensing service. You can put them any- 
where . . . on the ground, on a roof, or within a build- 
ing. You can use a single installation for two or more 
heat transfer duties. 

And these are only some of the many Fin-Fan 
benefits and advantages. Get the whole story of this 
important development in heat transfer apparatus 

. write for bulletin and ask for specific recommen- 
dations on Fin-Fan for your cooling and condensing 
needs. 


THE GRISCOM-RUSSELL CO. 285 MADISON AVENUE, NEW YORK 17, N.Y. 
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PEEPRELEEEE 


PEULELTE 


EVELOPMENT and introduction 
of fused, stabilized zirconia for 

the first time at a commercial price ts 
opening up a whole new field of opera 
tion for industry. Although the field 
and potential market for zirconia heavy 
refractories cannot be too easily identi- 
fied at the current stage of develop- 
ment, this material is being used suc 
essfully in either oxidizing or reduc 
ing atmospheres up to 4600 F 

Prompt acceptance for the refrac 
tory was found in markets where effi 
ciency is largely dependent on temper 
ature Of Operation, as in fixation of nt 
trogen, various gas synthesis operations, 
ind melting of 
metals 

Properties of stabilized zirconia 
making it a valuable refractory are 
(1) very high melting point of ap 
proximately 4620 F, (2) thermal con- 
ductivity that is only one third that of 
alumina or magnesia, (3) low vola 
tility, (4) thermal shock resistance 
that withstands frequent, rapid and ex 
treme heating cycles, (5) low reactivi 
ty even at elevated temperatures and 
(6) low electrical resistivity at high 
temperatures 

Its value for furnace linings is il 


special alloys and 


lustrated by gas synthesis reactions, 
where high melting point and low 
volatility are important for efficiency 
and durability. Also, thermal conduc- 
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DEVELOPS REFRACTORY 
FOR ULTRA-HIGH HEAT 
Good at 4350F 


Here is an old material made practical as a super 


refractory by recent developments in crystalline 


structure. 


active than magnesia, 


Left—high melting point of zirconia 
not only means increased efficiency 
for many processes, but practicability 
for some that are otherwise impossible 


tivity of only 6 Btu per hr per sq ft 
per in at 2000 F confines the extreme 
temperatures without large heat losses 
Thermal shock resistance is necessary 
because the furnaces are heated very 
rapidly 

Other important uses include fixa- 
tion of nitrogen, sintering of tungsten, 
ceramic kilns for firing over 4000 F, 
setters for firing titanate dielectrics, 
and containers and conveyers for mol- 
ten steel. 

Laboratory furnaces have been con- 
structed using stabilized zirconia tubes 
as resistors. The material has a nega 
tive coefficient of resistance and be- 
comes a good conductor at high tem- 


Higher melting than alumina, less re- 


it is a better insulator 


peratures. This, together with other 
high temperature properties, make it 
an excellent resistance element for 
electric furnaces up to or above 4000 F. 
Though the resistors are not yet used 
for industrial applications, construc- 
tion principles for furnaces, which also 
have zirconia walls, have been deline- 
ated and large units could be built 

Stabilized zirconia does not under- 
go the crystaline change found at about 
1800 F in the ordinary material. The 
change from the low temperature 
monoclinic form to the high tempera- 
ture tetragonal form is accompanied 
by a 0.70 per cent shrinkage which is 
responsible for mechanical failure un 
less the transition temperature is passed 
with unusual care 

Addition of a few per cent of oxide 
of magnesium, calcium, scandium of 
yttrium stabilizes the zirconia by caus 
ing it to keep its high temperature 


Recent demands for high temperature refractories, and the unique properties of 
fused stabilized zirconia brought development of many shapes, including granules 
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form at room temperature, avoiding 
the transition and making it a practical 
refractory. Zirconia composed entirely RE F ik E H i G ti C AR BO ® DUST 
of stabilized crystal has a high expan- | 
sion coefficient and requires addi- 
tion of some low-expansion unstabi- 
lized crystals for good resistance to 
thermal shock. Composition is deter- 
mined by X-ray crystallographic 
methods 
Automatic processes are being de- 
veloped to speed molding of many 
shapes. At present, all standard sizes 
of bricks and some plates, discs, tubes 
and special shapes can be obtained. 
Fused, stabilized zirconia is a prod- 
uct of research and development by the 
Norton Company. Investigations on } : 
properties and uses have produced the ‘ ( 
engineering data necessary for the de- ' 
sign of new processes and equipment ” Ke if) avranged per 
A summary of information on the most | y J 
popular type follows: 


Melting point is 4620 to 4710 F , DECANTATION 


Density varies with porosity 


True value 5.6 gm/cc 
Bulk value COARSE DusT | 
dense type 1.4 gm/cc bGON CARSON . - : 


insulating 2.5 gm/cc 











Thermal conductivity at 2000 F: . LOW CARBON... FINE DUST | 

Dense shapes 6.2 Btu 

Insulating shapes 1.7 Btu 

Insulating grain 2.8 Btu | In a single phase P-D tubular collector, 
; designed for decantation and requiring 
no additional pressure drop, it is now 

Coefficient of expansion is given as possible to separate the large particles of high carbon content from 
65 x 10°* between 750 and 2280 F. the non-combustible finer particles 

Load bearing capacity is given as the | Fly-ash from spreader stoker-fired units, consisting of up to 
point at which collapse occurs when Ki 40% high carbon particles, can effect considerable savings when 
the material is heated at 10 C per min, Uf, re-injected. It is necessary to effect separation, however, since the 
loaded as follows: g non-combustible smaller particles remaining in the system in- 

crease in concentration, causing erosion and possible poor com- 
10 pst 3 4 bustion due to spotting. 





Mean specific heat is 175 


10 psi 7 Space requirements for the decantation design are not as 
Specific resistivity in ohm-cm varies great in yar ~- = oy: oo = a — tubular 
with temperature given in degrees RP. | ...and, collection efficiency is high. Superimpose 
sketch shows comparative size 
Why waste fuel? Investigate this collector today, 
it will soon pay for itself. Write our Sales 
and Project Engineers for Bulletin 260 D. 





1290 

2190 

2370 

3090 1.6 
3630 0.59 a UNIT RESPONSIBILITY 
3990 0.37 | - 


Prat-Daniel, through its sales and project engineers, The Thermix 
~~ Corp., offer a complete complement for handling the air gas stream 
Interesting applic ations show the ver- ; Forced Draft Fans, Air Pre-heaters, Tubular Dust Collectors, Induced 


1 \ Draft Fans and Fan Stacks. This unit responsibility, by a well known 
satility of the material. Induction fur- : firm, relieves the engineer of the responsibility for one of the most 
nace walls of zirconia generate heat at 7 important functions in a steam generating plant 


high temperatures, and, because of Otes tabteaies Catan 
high electron emission, conduct current 
even across cracked sections. Molten ,) THE THERMIX CORPORATION 
steel does not wet or erode containers | a on CONN. 
or walls which it contacts ) Canadian Affiliates: T. C. CHOWN, LTD. 

Furnace linings operated up to 4625 ey 1440 wore — a Quebec 
F and exposed to high velocity gas Lin Abell St., Toronto 3, Ontario 
streams have shown indications of sur- 
face fusion and fluidity, but because 
of the high thermal gradient, the rest of co ° 10 
the lining remained structurally strong. | PRAT- DANIEL RP RAT N 
Liners for jet and rocket engines are EAST PORT CHESTER, CONN 
currently under test. 
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| & P’s MATERIALS OF CONSTRUCTION 


PERLITE --A WEIGHT SAVER 


ERLITE, mined in many of the 

western states, is of volcanic origin. 
The material is high in silica and is 
often referred to as volcanic glass 
When heated to a softening tempera- 
ture the entrapped gas expands, giving 
the substance a sponge-like appearance 
Thus, proper preparation produces 
light granules containing countless 
voids or pockets, which give them 
good insulating qualities and high fire 
resistance 

Before preparation the ore weighs 80 
lb per cubic foot, and the finished ma 
terial weighs as little as 2 Ib. Used as 
aggregate for concrete, the finished 
product can be sawed, nailed and 
drilled. Considering 100 square yards 
of standard three-coat, 5/8-in. plastered 
surface, substitution of perlite for sand 
aggregate makes a saving in plaster 
weight of from 2,000 to 4,000 Ib 

Several thousand tons of steel were 
saved in constructing the General Petro- 
leum, Prudential Life and Sinclair Oil 
buildings by fireproofing the steel work 
with perlite concrete instead of the sand 
and stone variety. Using perlite con- 
crete and special lightweight steel mem- 
bers enabled a Houston, Texas contrac- 
tor to build a twenty-two-story build- 
ing on an eighteen-story foundation 

Steel has been in short supply for 
some time, and the situation apparently 
is going to get worse. As the continuing 
defense requirements of the nation are 
met, the amount of steel available for 
construction uses will decrease and per- 
haps even be allocated. 

From an insulating standpoint per 
lite compares favorably with presently 
available materials. It can be used in the 
temperature range of from sub-zero to 
2,000 F. Perlite-aggregate plaster is 
about four to seven times better as a 
heat insulating medium than the sand 
variety. The former has a K factor of 
0.4 to 0.8, while the latter's K factor 
is 3.00 to 3.50. Under tests, sand and 
gravel concrete showed a K factor of 
1.85 as compared to 0.726 for that of 
concrete oe with perlite. Water pene 


SEE: 


Courtesy of Flexicore Company of 
Colorado; General Perlite Co; Great 
Lakes Carbon Corp; Smith-Emery Co; 
U. S$. Gypsum Co; Western Perlite 
Corp. 
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tration does not affect perlite’s insulat- 
ing value; tests made in humid summer 
weather showed it absorbed only 0.2 of 
1“ moisture. ; 

When. used as a loose fill, perlite 
does not settle by breakdown or com- 
pression of particles, but does settle 
slightly from vibration in a wall by the 
rearrangement or fitting together of par- 
ticles. To overcome this, it has been 
demonstrated that eighteen volumes of 
perlite to one volume of portland ce- 
ment—with just enough water to com 





BULK DENSITY OF PACKED LOOSE-FILL 
PERLITE TO K FACTOR 


Bulk density, 
Ib per cu 


plete hydration — makes a mix that, 
when poured into a hollow wall space, 
sets up enough to hold together firmly 
and permanently and provides a dry 
wall of good insulating value 


SAVINGS IN BUILDING CONSTRUCTION 

1. Fireproofing for an 18 WF 50 beam with 
regular concrete weighs 225 |b and costs $3.45 
per lineal foot. 

2. Lightweight plaster (perlite) fire protection 
for this same beam weighs less than 25 Ib, and 
costs $2.20 per lineal foot. 

3. With this construction we save dead weight 
of 200 Ib and 85 cents per line! foot for fire- 
proofing. 

4. Although a premium of $5.00 per yard was 
paid for the lightweight concrete, as opposed 
to stone concrete, a saving of 1,000 tons of struc- 
tural steel was made in each of two buildings 
This amounted to $180,000 on each building as 
against a premium of $61,000 on one and $72,500 
on the other for the concrete 


GENERAL PETROLEUM BUILDING 

8,300 tons 
1,000 tons 
1,000 tons 
2,800 tons 
13,100 tons 


25,800 tons 


Lightweight concrete saved 
Structural steel saved 
Lightweight fireproofing saved 
Hollow-wall construction saved 


Total saving 


Dead weight as designed 

Design live load, !st story col. 8,300 tons 

Tonnage of structural steel 3,220 tons 

Tonnage of steel joists 570 tons 

Note: From a report by Murray Erick & Asso- 
clates 





VOLUME MIX WITH CEMENT SHOWING DENSITY AND THERMAL CONDUCTIVITY 


Volume mix, 
perlite-cement 


8 to 

7 to 

6 to 

5 to 
Minus 3 plus 10 
expanded perlite 
Minus 10 plus 30 
expanded perlite 


Density, ib 
per cu ft 


25.4 
25.4 
27.1 
29.2 


8.47 (loose fill) 


7.34 (loose fill) 


Thermal conductivity, 
K factor 


0.643 
0.657 
0.693 
0.726 


0.490 


0.393 





TESTING LABORATORY ANALYSES OF RAW ORE AND PROCESSED PERLITE 


Constituents 


Moisture 

Loss of ignition 
Silica 

Iron oxide 
Alumina 
Calcium oxide 
Magnesia 
Sodium oxide 
Potassium 


Raw ore 


Processed perlite 





COMPARISON OF STANDARD AND LIGHTWEIGHT AGGREGATE CONCRETES 


Cement to 
Type of 
aggregate 
Sand & gravel 
Perlite, 12 Ib 
bulk density 
Perlite 
(same as above) 
Perlite 
(same as above) 


ogg. 

by volume 
| to 6 0 
1 to 2 0 


1 to 4 ) 
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1 to 8 0. 


Woter- 
ratio cement 
ratio 


70 
80 
8s 
90 


28-day density, 
Ib per ce ft, 
oir dry 


em, 
sre . 
7 


150 2,500 


«x 
factor 
12.00 
66 2,500 1.87 
47 1,200 1.4 


32 33% 1.02 
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Accurate Control for Both 
Storage and Instantaneous Heaters 


Spence Temperature Regulators reduce the steam pressure and 
also accurately modulate the flow as required to control the tem- 
perature. No separate reducing valve is necessary @ The Spence 
ET150 Regulator is recommended for heater pressures up to 50 psi. 
For higher pressures the Type ETD is available @ For complete 
details on the entire Spence line of automatic regulating valves, 
strainers and desuperheaters, write for Bulletin 1200. 





NEW THERMOSTAT ELEMENT—Improved to 
practically eliminate loss of filling. Rugged 
construction; cannot be injured by over- 
heating. 








SECO METAL—Seats and discs are made 
of SECO Metal—guoranteed not to wire- 
draw. 








PACKLESS CONSTRUCTION — All Spence 
main valves and most pilots are built with- 
out stuffing boxes. This minimizes friction 

. eliminates much time-consuming main- 


tenance. 








PROTECTED SPRINGS — Springs in the 
Spence Regulator are out of the path of the 
steam or other fivid flowing through the 
valve. 











LARGE BALANCED DIAPHRAGM — Spence 
metal diaphragms, under usual conditions, 
never require replacement. 





SPENCE ENGINEERING COMPANY, INC. 
WALDEN, NEW YORK 
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JUST WHAT THE ENGINEER ORDERED 
For compact, efficient 
steam production 


\ we 
uck , 
cnanct TO pause’ 
sn? 10: B 
TYPE: 


$ 
ne 


cuanrct 10: 
sui? 10: 
TPE: 


CHARGE 10: 
svi? 10: 


Tyre: RATING: . 
uri ] 
pesion - 
160 °° 





TYPE B DESIGN FEATURES 

@ Factory fabricated boilers require minimum 
field work. 

@ In many cases, sizes up to 330 HP can be 
shipped completely assembled. 

@ Water tubes along furnace side walls reduce 
maintenance costs. 
Furnace design provides high efficiency with 
any method of firing. 
Extremely low head room. Maximum capac- 
ity for floor area. 

@ Can be operated at high overloads without 
disturbing water level. 

Write for free catalog on the Type B or on any 

of the units listed below. 


BOILERS BY 
BIGELOW 


Water Tube Boilers — 
Bent Tube Types 


Horizontal Return 
Tubular Boilers 


Scotch Type Boilers 
Two-Pass Boilers 


Electric Steam 
Generators 


THE BIGELOW COMPANY * NEW HAVEN 3, CONN. 





Kingsport Expansion 
( Continued from page 72 ) 


fied limits of the Kingsport dust and 
smoke control ordinance 


Ventilation 


Improvement of paper mill ventila- 
tion was the final step in this postwar 
modernization project. A paper ma- 
chine room in any latitude is at best a 
warm place to work during the hot, 
humid summer months, The problem 
was aggravated in Kingsport by space 
limitations, and buildings were grouped 
so closely together that effective natural 
ventilation was next to impossible to 
achieve. Increased machine speeds in 
the immediate postwar period simply 
added more motor heat, which led to 
numerous complains of uncomfortable 
working conditions. 

Generally speaking, such complaints 
are normal with the advent of hot 
weather, and for that reason, the de- 
gree of discomfort to workmen caused 
by the combination of hot weather and 
higher machine operating speeds was 
not immediately apparent. Once the 
facts were uncovered, however, man- 
agement acted to remedy the situation 

The result —a substantial improve 
ment in working comfort to finishing 
room and machine room operators 
stems from a plan utilizing equipment, 
which provides for supplementing ex- 
isting ventilation. This is achieved by 
forcing about 400,000 cfm of filtered 
outdoor air into the finishing room 
basement (basement floor being at 
ground level), which thus becomes a 
plenum chamber. Individual ceiling 
fans, strategically located, blow air up 
and out to the operating area above in 
more or less horizontal, diffused and 
directed streams at moderate velocity 
about four feet above the floor 

At the same time, air removed from 
heat sources (such as super calenders 
and paper machine dryers) was i 
creased by installing more and larger 
exhaust fans and natural vent stacks 
all with the idea of developing a total 
exhaust capacity well exceeding 400,000 
cfm forced input. 


Winter Heating 


During the cold winter months, about 
200,000 cfm input to the basement 
plenum chamber is passed over steam 
coils with automatic control to 601 
The regular winter heating and venti- 
lating units for two paper machine 
rooms pick up this air and deliver it to 
proper points of application. The bal- 
ance of winter heating and ventilation 
is supplied, as in the past, from fan 
and heater units located above the roof 
and delivered through ducts to the 
points of use in the room below. 
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. Shop Kinks and Hints . . 


Whet's your idea? Send it end @ rough sketch to the How-te Editer. 
We pay ef least $10.00 for each item published. 





Yow 


K. A. VAUGHAN, Manager, Field Engineering, 
Gould Storage Battery Corporation 


NE OF THE MOST widely used methods of charging 

industrial-truck and mine-haulage batteries is the 
“Modified Constant Voltage Method’’. It generally em 
ployes a constant-voltage dc generator, although a shunt 
wound machine can be used on single batteries. 

At the beginning, the batteries are charged at a high 
rate, the rate depending upon how much they have been 
dischargd. As the battery becomes charged, the rate auto- 
matically tapers off, because the battery voltage rises and 
approaches that of the generator. Approximately the last 
20% ot the charge is given at a low finish rate—5S amperes 
per 100 ampere-hour capacity of the battery. Manufacturers 
publish recommended finish rates of their batteries and it is 
important that these rates not be exceeded. If they are, the 
batteries will overheat and an excessive amount of hydrogen 
will be given off. When the battery is fully charged, auto 
matic controls disconnect it from the charging circuit. 

From the characteristics of the lead-acid battery and by 
experience, it has been determined that the bus voltage for 
an eight-hour charge should be 2.63 volts per cell. For ex- 
ample, a 15-cell battery requires a 39.5 generator-bus volt- 
age. This is a little higher than that theoretically required, 
but it is used because it furnishes a stable charging current 

The ampere capacity of the charging generator is deter- 
mined by the ampere-hour capacity of the battery and the 
number of batteries to be charged. For each 100 ampere 
hours of battery capacity, the generator should be able to 
deliver a current of 22.5 amperes. 

One method of controlling the charge employs an am 
pere-hour meter, which measures the product of current and 
time without regard to voltage. It is set to terminate the 
charge when the ampere hours required to bring the battery 
to full charge have been delivered. To determine the ampere 
hours needed, the specific gravity of a pilot cell is taken be- 
fore charging starts and a chart, supplied by the battery 
manufacturer, is consulted to give the correct meter setting 
for that type battery at that specific gravity. Once the meter 
is set, it is not necessary to reset or take any readings except 
the final specific gravity. 

A second method of regulating or controlling the charge, 
is by means of a voltage-relay timer. Here, a relay operates 
a timer when the battery reaches that state of charge at which 
the battery starts to gas—2.37 volts per cell at 77 F. The 
battery is approximately 80 to 85% charged at this point 
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The timer, which has been preset, automatically terminates 
the charge at the end of the time period. The timer setting 
is generally 2.5 to 3 hours, although it will be greater for 
older batteries. When specific gravity readings taken at the 
end of the charge indicate the battery is not fully charged, 
the timer setting should be increased one-half hour. 

Of primary importance to correct charging is the keeping 
of records. Each battery should be numbered, and when 
brought in for charging, the date, time, vehicle number, 
battery number, specific gravity of a pilot cell, and tempera- 
ture of a pilot cell should be recorded. The same informa 
tion should be recorded when the battery is taken off charge 

Thus, a complete record of the battery characteristics 
shows whether it is being correctly charged. For example, 
if the specific gravity is less than 1.260 to 1.280 at the end 
of charge, the battery has been undercharged. If the tem 
perature is above 110 F the charging rate has been too high 
When the records indicate the battery is being over or un- 
dercharged, the reason can be determined and corrected be 
fore work stoppage occurs due to battery failure 

When records indicate over or undercharging, the bat 
tery should be checked to see that all cells are functioning; 
charging equipment is correctly adjusted; and instruments 
are indicating correctly 

The battery-room foreman should be thoroughly familiar 
with storage-battery technology and should be acquainted 
with the key points of charging equipment. Some of the 
larger battery manufacturers sudaicilly conduct courses 
on these subjects to which they invite battery users. They 
also maintain field engineering staffs to help solve battery 
problems at users’ plants 





Charging Characteristics of Lead-Acid Battery 
With Modified Constant -Voltage Method 
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Graph shows generator voltage, charging current and volts 
per cell when charging by modified constant-voltage method 
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Your 
construction 





When you build a new building or expand 
existing facilities, you must have perfect timing 
in coordinating construction schedules. For 
example, early in your construction planning 
you need basic drawings. Naturally, many of 
these drawings come from your suppliers. If they 
are tardy, you may have trouble meeting con- 
struction schedules. 


At I-T-E we take a real interest in the solution 
of this customer problem. When you buy an 
I-T-E switchboard or unit substation, your 
order is placed well in advance of the shipping 
date. But we know that before you can install 


the equipment, floors must be poured, conduits 
provided for, and the channel base grouted in 
place. To do these things, you need certain 
switchgear drawings, and if you are like most of 
our customers, you want them quickly. Conse- 
quently, when your order is placed with I-T-E, 
the drawings you need quickly are prepared 
promptly. Result: you can complete your floor, 
spot your conduit and set in your channel base 
on or ahead of construction schedules. 


—another reason why I-T-E is your best switch- 
gear buy! 


For further information on I-T-E Multumite Switchgear contact 
your local I-T-E representative or write to the I-T-E General Office. 


For more dependable Switchgear 





specify I-T-E ! 


1-T-E Circuit Breaker Company * 19th & Hamilton Streets * Philadelphia 30, Pa. 
Power Switching Equipment: Railway and Industrial Engineering Co, Greensburg. Pa. 


Canadian Mfg. & Sales: Eastern Power Devices, Ltd, Toronto - Export Sales: Philips Export Corp, New York 


SWITCHGEAR - UNIT SUBSTATIONS - ISOLATED PHASE BUS STRUCTURES - CIRCUIT BREAKERS - MECHANICAL RECTIFIERS - RESISTORS - SPECIAL PRODUCTS 





PMlaut Eugincer CLUS 


COMPILED BY GENE FELLER 


AIR FOR PNEUMATIC TOOLS 


The number of tools that can be operated from various size compressors depends on a grect mony factors, such os leakage, worn hose, and tools thot 
are not in the best operating condition. It is also based on o factor of intermittance, which assumes that al! tools are not being operated simultaneously 
Therefore, many conditions may develop where a lesser or greater number of tools can be operated than shown in the tabulation. Reprinted from 
“Compressed Air Handbook’’, copyright 1947 by Compres Air and Gas Institute, 122 E. 42nd St., New York 17, N.Y 

@ Compressor capacity more than that needed for usual number of tools 

** Hoist figures based on 80 psi pressure 


COMPRESSOR CAPACITY, cfm 60) 105 
AIR PRESSURE, psi 70 90 7 70 90 


ROCK DRILLS 

Very light, wet or dry 
Very light. blower style 
Light, wet or dry 

Light, blower style 
Medium, wet or dry 
Medium, blower style 
Heavy, blower 


WAGON DRILLS 
Light weight 
Medium drifter 
Heavy drill 


PAVING BREAKER 

Light, horizontal and light work 
Medium, light and general work 
Heavy, general work 

Heavy, concrete breaking 
Heavy, all purpose 


PILE DRIVERS 
Light, gravel 
Light, general 
Light, stiff ground 


DRILL STEEL CUTTER 
SHARPENERS 

Light weight 

Medium weight 

Heavy weight, high production 
Heavy weight, greater production 
FURNACES 

Light 

Heavy 

Heating bits, rods, and steels 


GRINDER for detachable rock drill 
bits 


DIGGERS 

Light, medium duty clay and trench 
digger 

Medium and heavy duty 

Heavy duty 


RIVETING HAMMERS 
4” stroke, 44” capacity 
5” stroke, 4” capacity 
6” stroke, %” capacity 
8” stroke, 144" capacity 
9” stroke, 144” capacity 


JAM RIVETS, 7%" capacity 

SHORT JAM RIVETS, 1%" capacity 
COMB. JAM RIVETS, 34" 3 
RIVET BUSTER up to 7%" capacity 2 
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CONTINUED FROM PREVIOUS PAGE 


COMPRESSOR CAPACITY, cim 60 
AIR PRESSURE, psi m 9 


CALKING AND CHIPPING 
HAMMERS 

1” str. medium chipping 

2” str., medium and heavy chipping 4 

3” str., heavy chipping 4 

3” str., general chipping 

Light calking and scaling 

Light and medium calking and 
sealing 

SCALING TOOLS 

Light duty and boiler scaling tool 9% 

Heavy duty sealing hammer 


GRINDERS 

Die grinder 

Grinder 2” diameter wheel cap. 

Grinder 6” diameter wheel cap. 

Grinder 8” diameter wheel cap. 

Wire brushing machine 8” radial 
brush capacity l 

For squaring shanks on rock drill 
steels 


GRINDERS 
5” cup wheel or 7” sanding pad cap. | 
6” cup wheel or 9” sanding pad cap. | 


DRILLS, drilling, reaming, tapping, 

Heavy duty drilling machine up to 
¥%" capacity 

Drilling and reaming up to 7% 2 

Close quarter drilling and reaming 
machine up to 1-1/16' 2 

Machines up to 14" 

Machines up to 2” 

Drilling and reaming machines up 
to 14" cap. 

Machines up to 2” cap 

WOOD BORERS 

Wood boring machines up to 1” cap. 2 

Up to 4” capacity 

TORQUE WRENCHES 

Right angle nut running machines 
up to 4%" bolt cap. torque type 3 

REVERSIBLE NUT RUNNING 
MACHINE IMPACT TYPE 

Cap. up to ¥%" bolt size nuts 

Up to %* 

Up to %4 

Up to 1% 

Up to 1% 

PORT. CIRC. SAW 12” BLADE 


CONCRETE VIBRATORS 
Light duty conc, vibrator 
Medium, heavy duty 


PORT. SING. DRUM HOISTS 

Cap. up to 2000 lbs. pull slow rope 
speed on single line 

High rope speed 

Up to 3500 Ibs. 

HEAVY DUTY BACKFILL 
TAMPING MACHINE 

SUMP PUMP 

Port. centrifugal type low heads 

Two tandem connected pumps higher 
heads 

Port. centrifugal type high heads 
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WATER WEIGHS 8.34 LB PER GAL. 


In the first example of the December 
Plant Engineer's Handbook the factor 
8.34 should be used to determine the 
weight of water in the tank. A typo 
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graphical error appears in the second 
equation. It should read: 
Bay 
A= 


Bx 2.4 


Our thanks to A. P. Edwards, Nas/ 
Kelvinator Corporation 








LET US... 


. + « present your ideas on these 
pages. Rate of pay is based on 
the engineering value of the 
idea, with a minimum of $15 for 
smaller-than-page items. 
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QUAKER’S COMPLETE PLAN 
FOR LONGER PRODUCTIVE LIFE FROM 


DY 
ou AKER INDUSTRIAL RUBBER PRODUCTS 


Now, ta meet the need te produce more with less, put 
the QUAKER Conservation Maintenance Pian te werk 

in your plant. 
Developed by Quaker Engineers te help you get mere 
GET YOUR COPY ee eee ee 
of this big foctval booklet ond other helphd cnaiatenanes, plan ls practiont easily applied 
dete of the QUAKER C MP program. Ne 
charge, no obligation. Yours to help you 
get more ovt of industrial rubber products 





ings last 
boards. 
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QUAKER e2ete corporation 
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Short, “boiled-down" paragraphs on the 


most interesting recent events and devel- 


opments in American industrial plants. 














All-Aluminum Swing Line Expedites 
Tank-Car Filling and Lessens Work 


The engineering staff of the Ohio Oil Company has a 
long list of improvements in production facilities and ro 
dures to boast about. Recently, at the firm’s 30,000 bbl per 
day refinery near Robinson, Ill., the filling of tank cars was 
expedited and worker fatigue lessened by the use of a new 
ly designed all-aluminum swing line. 

The line is 12 ft long, 4 in. in diameter, fabricated with 
Tube-Turn aluminum welding fittings, and counterweighted 
he discharge end of the line is equipped with a Tube-Turn 
tee, so that the oil is directed to both ends of the tank, adding 
considerably to filling efficiency 

Weight of the all-aluminum assembly is approximately 
i2 lb. Had it been fabricated in the conventional way, with 
carbon steel pipe and fittings, it would weigh approximately 
129 Ib and would require correspondingly greater physical 
effort to maneuver 

The aluminum pipe and fittings used in the new swing 
line are of 3S-F alloy. The joints were welded by the argon 
gas shielded tungsten arc method 


Boom Stacker and Wharf Hoist Are Features 
Of Dock-Side Materials-Handling System 


Illustrated below are the wharf unloading hoist and boom 
stacker incorporated in the conveyer system installed at the 
Warners plant of American Cyanamid Company for handling 
bauxite and sulfur. This system, described fully in the 
January issue of INDUSTRY AND POWER, pages 80, 
81 and 82, was completed a few months ago. It has a ca 
pacity of 672 tons an hr and utilizes 640 ft of conveyer belt 
ing to centralize storage of raw materials close to the dock 
area; it replaced a 1,580-ft conveyer of 300-ton capacity that 
carried sulfur to a storage pad in the center of the plant's 


working area, thereby creating a considerable dust problem. 

Engineers of the Derrick & Hoist Company, Inc., through 
the representation of its president, Joseph Obstler, col- 
laborated with engineers from the Warners plant and Ameri- 
can Cyanamid’s central engineering department to design and 
develop all the new features entering into the construction 
of the sulfur and bauxite unloading tower and the hy- 
draulically operated boom stacker 

In designing and building the remaining elements in the 
conveyer system, American Cyanamid's central engineering 
department was assisted by a number of other firms includ 
ing the General Electric Company ; Superior, Mundy, Lidger- 
wood Company ; S.K.F. Industries, Inc. ; Jeffrey Manufactur 
ing Company; Fawick Airflex Company; and Hydraulic 
Press & Manufacturing Company 


Chemical Plant Protected By Automatic 
Continuous Sampling of Combustible Gases 


Hunter Packing Company's solvent extraction plant at 
East St. Louis. IIl., is protec ted against explosions by a multi- 
point continuous-sampling combustible-gas alarm system 
developed by the Mine Safety Appliances Company. Air 
samples from eight locations in the plant are analyzed con 
tinuously, the samples being aspirated at each location by an 
instrument incorporating a turbo-compressor vacuum pump 

Sample lines from the aspirators lead to the MSA com- 
bustible-gas alarm, where the gases are continuously analyzed 
When a combustible concentration is detected, the instru 
ment automatically warns by red light and audible signal 
Exact trouble spot is pin-pointed by an annunciator light 
system that shows the sampling line from which the sample 
with combustible. concentration was taken 

Among the many safety precautions adopted in this solvent 
extraction plant is extensive testing of all areas before repair 


Hydraulic boom stacker 
(left) and wharf unload- 
ing tower (right) ore 
major elements in 672-ton 
capacity conveyer system 
installed at Warners 
plant of the American 

y id Company for 
handling bauxite and sul- 
fur. Movement and stor- 
age of these raw materi- 
als are centered at the 
dock area to reduce dust 
problems to a minimum 
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Left: Portable unit detects combustible gases before 
repair work is started. Right: Panel where samples are 
analyzed continuously; red light and audible signal 
warn when concentrated combustible gases are detected 


work is started. In these tests, a portable MSA Explosimeter 
is employed, as demonstrated in the accompanying illustra 
tion, to detect instantly any combustible concentrations of 
vases or vape rs 


Fire and Machinery Damage Prevented 
By Magnets in Cotton Fibre Plant 


Seventeen Eriez Alnico plate magnets have been installed 
in the Los Angeles plant of the National Automotive Fibres 
Co. as protection against fire and textile machinery damage 
The company is engaged in the manufacture of cotton felt 
ipholstery and automotive pads 

Each magnetic separator is installed above a spiked apron 
feeder which feeds cotton linters in garnett machines at the 
rate of about 350 Ib per hr. The non-electric magnets catch 
any stray iron that may be mixed with the cotton before the 
metal has a chance to strike the machinery 

The magnetic separators are made by the Eriez Manu 
facturing Co., Erie, Pa., of Alnico V metal, an alloy of alu 
minum, nickel, and cobalt. Alnico retains magnetism in 
definitely without the se ot lectricity 


Water Cooling Equipment Manufacturers 
Organize Institute to Conserve Water 


The practical encouragement of all efforts, both govern- 
mental and private, toward the conservation of water as 
America’s number one natural resource has been announced 
' 


is 


he primary objective of the newly-formed ¢ ooling Tower 
Institute, according to Raymond C. Kelly, president 

Other objectives of the Institute representing the ma 
jority of the manufacturing capacity for industrial type 
water-cooling equipment, will be to s ipport cooperative re 
search toward improving the technology, design, and per 
formance of industrial water-cooling equipment; to coordi 
nate recognized engineering groups in developing stand 
irdized testing procedures acceptable to manufacturers 
users and technical groups; to establish minimum standards 
of construction ; and to accumulate technical data of interest 
to both manufacturers and users industrial water-cooling 
equipment 

The sever 


harter member con panies and their present 
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with the 


AMESTEAM 


GENERATOR 


@COMPLETE © COMPACT 


@ACCESSIBLE C EFFICIENT 


© AUTOMATIC 


10 to 500 h. p. = 
15 to 200 Ibs. capacities 


Here — facts! 


WRITE FOR 
YOUR COPY 


AMES worxs 


BOX 903 


OSWEGO, N. 


Builders of Better Boilers since 1848 


Monufactured under 


License in Canada by VOLCANO, itd., Montreal, 





delegates are: The Fluor Corp., Ltd., Los Angeles, Calif., 
J. R. Fluor; Foster-Wheeler Corp., New York, N. Y., J. A 
Brown; Hudson Engineering Corp., Houston, Tex., N. B 
LauBach; Lilie Hoffman Cooling Towers, Inc., St. Louis, 
Mo., P. R. Hoffmann; The Marley Co., Inc., Kansas City, 
Mo., L. T. Mart; J. F. Pritchard & Co., Kansas City, Ray- 
mond C. Kelly; and C. H. Wheeler Manufacturing Co., 
Philadelphia, Pa., H. R. Baker, Jr 

Serving with President Kelly are: Mr. Fluor, first vice- 
president ; Mr. Brown, second vic e-president ; and Mr. Mart, 
secretary-treasurer. 


Demonstration Pipeline Will Be 
Built To Transport Coal 


A few weeks ago the Pittsburgh Consolidation Coal Com- 
pany announced plans to build a demonstration-size pipeline 
system for the transportation of coal. It will be located near 
Cadiz, Ohio, at the site of the Georgetown surface-mining 
operation of the Hanna Coal Company Division. The com- 
pany’s announcement of the project stated 

This pipeline project was begun by the Research & De 
velopment Division in 1949 after making studies of work 
done on the movement of coal by pipelines by other com- 
panies here and abroad over the past 50 years 

Early last year a small pilot operation was developed at 
Library, Pa., and experimental work has been under way 
at these facilities for several months. Development of the 
system has advanced as far as the present small pilot fa- 
cilities will permit; hence, the decision to build a full-scale 
demonstration pipeline system at a cost of about $550,000 
This full-scale pilot pipeline project represents the final stage 
in the company’s investigation of this method of transport- 
ing coal from mine to market 

The new pilot project will consist of a 12-in. pipeline 
about 17,000 ft long, special coal crushing and ‘slurry’ 
preparation equipment, and spec ially designed pumps whic h 
the company has developed for this purpose 

Preparation of the coal will include washing and crush- 
ing to fine sizes, then mixing with water to form a slurry 
This slurry will be fed into the system and moved through 
the line under pressure by means of the special pumps 
Equipment will be installed at the destination end of the 
pipeline system to remove the coal 

The pipeline will be completely instrumented so that all 
pertinent engineering data can be documented. When com 
pleted, the pipeline system will be operated continuously 
ind will handle several thousand tons of coal daily. 

Materials and equipment for the project have been pur- 
chased and the new pilot facility will be constructed as soon 
is weather permits this Spring. Engineering work on the 
project is being done by Allen and Garcia Company of 
Chicago 


Radiant Heaters Give Improved Product 
And Lower Manufacturing Costs 


When gas-fired convection ovens proved unsatisfactory 
for heating molds used to compress fibrous kapok into solid 
cores for regulation softballs, the plant engineer in a mid- 
western factory replaced the ovens with radiant heaters. The 
latter were mounted vertically around a chain conveyer carry 
ing the molds. The metal molds are heated to 300 F in ap- 
proximately 20 min during one pass through the conveyer 

The installation is shown in the accompanying illustration 
An open vertical oven utilizes four Chromalox radiant heat- 
ers, built by the Edwin L. Wiegand Company. The heaters 
are used in two groups, mounted facing the conveyer chain 
with metal molds inserted 

Continuous production, faster than batch production re- 
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Radiant heaters at chain conveyer cut production 
costs by bringing metal molds to 300 F in 20 min 


quired with the replaced convection ovens, reduced manu- 
facturing costs. Of equal, if not more importance was an 
improvement in the product: increased amounts of kapok 
were permitted and less cord was used, which resulted in a 
livelier ball 


Worth of WC4 Cast Steel in Valve 
Service Emphasized at ASME Meeting 


A technical paper recently presented by T. N. Armstrong 
and R. J. Greene before the American Society of Mechani- 
cal Engineers cited the worth of nickel-chromium-molybde- 
num cast steel (WC4), a development of The Lunkenheimer 
Co. of Cincinnati, Ohio, in valve service under severe op- 
erating conditions 

Messrs. Armstrong and Greene are affiliated with the 
International Nickel Co., Mr. Armstrong in the development 
and research division and Mr. Greene in the research lab- 
oratory. 

WC4 Steel, an alloy especially resistant to graphitization, 
was developed by Lunkenheimer's research division 


Largest Medium Gas-Filled Cable Described 
To American Institute of Electrical Engineers 


Details of the largest medium gas-filled cable ever con- 
structed for operation above 46 kv were described at the 
winter general meeting of the American Institute of Elec- 
trical Engineers in New York City last month. The paper 
was presented by H. W. Clark of the Potomac Electric 
Power Co., Washington, D. 

Because of airfields, park territory, populous areas, and 
the fact that available routes were preempted by other utili- 
ties, overhead transmission was impractical at the company’s 
new plant near Alexandria, Va. Medium-pressure, gas- 
filled cable at a cost of $9.73 per kva was chosen because it 
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know the nicest guy in the 
world who's 
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YOUR WEINMAN REPRESENTATIVE... 


. . . definitely no trouble maker, but trouble is 
his business. Any plant with liquid handling 
difficulties needs his advice and his product. 
He sells Centrifugal Pumps but he offers much 
more than that. He offers specialized experi- 
ence. The organization backing him has con- 
centrated on ONE product for more than half 
a century. Each pump application and instal- 
lation is custom-made for the job to be done. 
Thousands of WEINMAN pumps are success- 
fully preventing trouble today. 

Why not talk Pumps with WEINMAN ? 
WEINMAN'S knowledge will save you money 
and worry. The WEINMAN representative is 
ready to talk facts and figures whenever, wher- 
ever you say. Just write, wire or phone. 


WEINMAN General Service Unipump is compact 
enough to be used where space is limited. It is 
sturdy and operates economically. Works against 
heeds up to 500 feet. Capacity up te 1000 G.P.M. 


REPRESENTATIVES IN PRINCIPAL CITIES 











WILMESBARRE 


EASTERN 
SEABOARD § 
BRANCHES ‘a 


STAUNTON © 
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BRINGING 
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oF ° crartancoca Neca 
OVER 1900 oere x 
MANUFACTURERS \. 

IN ‘ 


ONE 
DELIVERY 


@ HIGH PoINnT 


SAVANNAM 


HAJOCA 
CORPORATION 


Manviacturers and Distributors of 
Plumbing, Heating, Industrial and 
Refrigeration Supplies and Equipment 

GENERAL OFFICES, 31st & WALNUT STS., PHILADELPHIA 4, PA. 


See Your 
Telephone Directory 
for Branch Locations 











NEW VERSENE* test kit 
determines total water hardness 
in less than TWO MINUTES 


Now, with this new Versene* water hardness testing kit 
you can determine the hardness of your own boiler, proc- 
ess or tap water as easy as ABC—in less than 2 minutes. 
Anyone who can tell red from blue can make this scien- 
tific versenate test and be accurate within one grain of 
hardness per gallon. 

Handy, sturdy, pocket-size plastic kit contains 3 vials of 
chemicals and one combination measuring and mixing 
vial. More than 50 separate tests can be made, depending 
on water hardness. Complete instructions. Refills available. 
Order The New Versene* Water Hardness Testing Kit to- 
day. $5.00 Postpaid. Send Checks or M.O. No C.O.D.’s 
Money Back Guarantee. 


We also manufacture and supply Inhibited Indicator and 
Di Sodium Versenate (the di sodium salt of ethylene diamine 
tetra-acetic acid). These are the reagents used in the Ver- 
senate (Schwartzenbach) Method for the determination of 
Water Hardness. 
Di Sodtum Versenate 
50 g. $2.00 00 g. $3.00 500 g. $10.00 
Inhibited Indicator 
100 ce $1.00 250 ce $2.00 500 ce $3.00 1000 ce $5.00 


BERSWORTH CHEMICAL COMPANY 


FRAMINGHAM, MASSACHUSETTS 
Tram MMark’ 
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would have smaller diameter and less weight than other 
available cables, its electrical characteristics were satisfac- 
tory, its life expectancy great, and it offered greatly reduced 
operating and maintenance costs. 


Diesel-Powered Pump Serves As 
Standby Water-Supply Unit 


There's little chance of finding a dry water tap in Lincoln- 
ton, N. C., with the illustrated pumping unit standing by 
It occupies small space but provides plenty of power to safe- 
guard the town's water supply in case of emergency 

This unit, also used as standby water supply equipment 


Diesel-driven pump cuts in when normal water supply 
fails. Remotely located pushbutton starts the unit 


in industrial plants, consists of a six-cylinder General Mo- 
tors diesel engine driving a Dayton-Dowd pump. Remotely 
controlled by push-button, it is operated 1 hr each day to 
assure availability whenever needed 


Celebrates Fiftieth Year As Builder 
Of Materials-Handling Equipment 


In 1951 the Stephens-Adamson Manufacturing Company 
marks its fiftieth year in the production of materials-handling 
equipment at its Aurora, IIl., plant. The company began op 
erations in a single 80x120-ft building in June, 1901, and 
today occupies a 13-acre site with 230,000 sq ft of plant space. 
Branch plants are located in Los Angeles, Calif., and Belle 
ville, Ontario, Canada, while sales offices are located in 
principal U.S. cities and throughout the world 

Through the past fifty years, Stephens- Adamson has made 
many important contributions to progress in the materials- 
handling field. In 1907, the company equipped the first 
commercially successful self-unloading bulk freight boat 
on the Great Lakes. That same ship is still in service today, 
along with a large fleet of others similarly equipped by S-A. 

By 1910, in recognition of the pressing need for high-ca 
pacity equipment, S-A had built a bucket elevator rated at 
1,000 tons per hr. It has been handling a million tons a year 
ever since. Anti-friction, ball bearing equipped, belt con- 
veyer carriers were introduced by S-A in 1911 to overcome 
the excessive power demands of early belt conveyers. 

Patents were issued to S-A in 1914 covering a pivoted 
bucket conveyer with an automatic turnover bucket, which 
insured complete and controlled discharge. By 1922, the 
company had refined its belt conveyer carrier design to the 
point where they were ready to engineer the first long belt 
conveyer system. A specially designed carrier was used in a 
4-1/3 mile belt conveyer installation carrying coal under- 
ground from mine to barge loading dock. This system, which 
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has been extended several miles, is still in operation and op- 
erating engineers expect an additional 15 or 20 years of 
service from the original machinery. 

The Amsco manganese steel feeder was first marketed by 
S-A in 1924 and has since been installed in almost 90 per 
cent of all western metal mines. A large ore processing plant 
had almost 50 of these heavy-duty units in operation by 
1929, and to date there is no record of any Amsco feeder 
wearing out, or being seriously damaged while in operation. 

Another S-A “‘first’’ was the centrifugal bok-car loader 
introduced in 1927. This unit has revolutionized loading 
methods for bulk materials shipped in box cars and has been 
adapted for many special applications, both fixed and port- 
able. Mounted on gantries at dockside, these units are loading 
and trimming ships in ports throughout the world. 

In 1929 the company engineered and built the conveying 
and screening equipment for one of the country’s largest 
limestone plants. Huge traveling stackers discharge belt 
conveyers, forming long storage piles of various sizes of 
crushed stone. Tunnel conveyers under the piles recover the 
stone at a rate of 4,000 tons per hr 

Stephens-Adamson introduced the ‘‘en masse’’ Redler con 
veyer in 1932, finding a tremendous demand in the chemical 
and food industries 

Another S-A development in the early ‘'thirties’” was the 
circular bin discharger. This unit is designed to unload ma- 
terials, which tend to arch over bin openings, or aerate and 
flow out too rapidly. A large chemical plant has 75 of these 
disc hargers in operation, guaranteeing a steady flow of ma- 
terial to the conveying system. 

Long aware of the importance of good bearings in im- 
proving conveyer performance, S-A began producing its own 
bearings in 1938. The Sealmaster ball-bearing unit is now 
produced in a modern plant completed in 1946 and is used 
not only on all S-A machinery, but distributed throughout 
the world. 

The zipper conveyer was introduced in 1944 and offers 
extreme layout flexibility, along with gentle handling. This 
rubber belt forms an endless tube when closed, and carries 
material vertically and on inclines, as well as the horizontal 


Seven Point Program Urged to 
Attain Rubber Security in U. S. 


On the basis of the National Defense Program for 1951, 
the rubber industry should be able to supply all military and 
essential civilian rubber product needs in the coming year 
without alarming shortages, John L. Collyer, president of 
the B. F. Goodrich Co., Akron, O., told National Associa- 
tion of Independent Tire Dealers, Inc., convention. The 
nation’s economy will be on a wartime, or a preparation-for 
emergency basis for a long time, he pointed out in advocating 
a seven-point program to attain rubber security as soon as 
possible for the United States 

President Collyer's recommendations called for: (1) 
Rapidly increasing output of American rubbers up to 920, 
000 tons; (2) Increased usage of American rubbers as rapid 
ly as they are available; (3) Addition of excess American 
rubber to government's working inventory, as protection 
against damage or dislocation of industry; (4) Government 
exchange of American rubbers with foreign countries for 
crude rubber; (5) Government efforts to prevent sale of 
crude rubbers to Russia to insure that our present limitation 
program will make crude rubber available to our own 
strategic stockpile; (6) Government to accumulate crude 
rubber only to extent justified by careful study of probable 
military and civilian needs for an extended emergency ; and 


( Continued on page 144 ) 
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POWDER - PACKED” FUSES 


© POWER 
Gwe © FUSES 
© CLIPS 


CUT MAINTENANCE COSTS 


The PERFECT combina- 
tion that INSURES 
peak production 


“KLIPLOK" 
CLAMPS 


“Lock Like A Vise” 
and “stay put". There's 
no chance for faulty 
contact between fuses 


and clips when “Klip- FUSES 


tots” ore eppiled. oP The ONLY fuse with a “Custom 
They reduce \ Built . “Powder-Packed™ re- 
newal element that provides 


TRICO 
“Powder-Packed" 
RENEWABLE 


Premature Fuse Blowings. 


u. ch 


Three Times The Fuse Service 
Low-resistance Contacts 
Tomper-proof Protection 
Guerenteed SAFE Time-leg 
Doubling-up Fuse Links. Link Protection & Support 
Fire & Accident Hezords. Lifetime Ovter Parts. 


WRITE FOR BULLETINS NO. 1 AND 6 
TRICO FUSE MFG. CO 
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Milwaukee, Wis 
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A good steam generator doesn’t have to be 
pushed ... it attains its maximum rated capacity 
with ease. Superior Steam Generators do just this 
and at thermal efficiencies in excess of 80% under 
field operating conditions. One of the main factors 
contributing to their full capacity operation at 
high efficiencies is the five square feet of heat- 
ing surface per b.h.p. in every Superior Steam 
Generator. 

High efficiencies developed on the job result in 
lower fuel costs. These same high efficiencies de- 
veloped easily without pushing the steam gener- 
ator result in lower maintenance costs and longer 
boiler life. The final result of course, is lower 
steam costs. 

There are other features which contribute to the 
outstanding performance of Superior Steam Gen- 








OF HEATING SURFACE 
PER B.H.P. 


IN EVERY 


yy xc) / 0] ¢) 


l STEAM GENERATOR 


erators ... multiple-fan induced down-draft which 
is built-in, combined with Superior 4-pass con- 
struction for higher efficiency . . . large evaporat- 
ing surface for quick steaming . . . large steam 
space and dry pan to assure ample reserve steam 
capacity and 99.5% dry steam at the nozzle... 
and many other important features, each pains- 
takingly developed through experience and re- 
search, to make a Superior Steam Generator the 
unit to cut your steam costs. 

Superior Steam Generators are completely fac- 
tory assembled, backed by undivided responsibil- 
ity. Burn gas or oil, or both. Manufactured in 18 
sizes from 20 to 600 b.h.p. for pressures up to 
250 p.s.i. or for hot water. 


Write today for the details in Catalog 302. 
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readers’ guide to 


advertised 


products 


AIR & DUST FILTERS & COLLECTORS 
500—See page 57. Electrical Precipita- 
tion: Write for your free copy of an in 
formative booklet which presents full 
information on the Cottrell Precipita- 
tor. It effectively cleans stock gases by 
removing over 95% of all fly ash par- 
ticles. Research Corporatio 


ANTI-CORROSIVE & PROTECTIVE 
COATINGS 


501—See page 23. Rust Preventive: 
Rust-Oleum seals metal so that no rust- 


Here you'll find, briefly reviewed, all the booklets and 
leaflets offered in the advertising columns of this issue 
of INDUSTRY AND POWER. For easy reference, this 
listing is divided into various classifications of prod- 
ucts. To get your free copies of literature described 
here and in the corresponding advertisements, list 
the Key Numbers of the paragraphs on the cards 


below and mail. 


mediately. Write for details of free trial 
offer and “Handbook of Building 
Maintenance”. Flexrock Co 

512—See page 49. Aluminum Jacket- 
ing: Write tor complete literature on 
the new low-cost jacketing engineered 
especially to protect outdoor lines in 
refineries and chemical plants. Child 
ers Manufacturing Co. 

513—See page 114. Check This Econ- 
omy Move: Over 1900 firms supply 
more than 33,000 products which Hajo- 


ca stocks for industry. Use this one 
source and eliminate your high cost of 
dealing with many sources of supply 
for the industrial products you use 
Hajoca Corp 
COAL ASH & BULK HANDLING 

5$14—See page 66. Bulk Materials Han- 
dling Systems: Stephens-Adamson en 
gineers are at your service to solve 
your bulk materials handling problen.s 
quickly and economically. Write today 
Stephens-Adamson Mig. Co. 


causing oxygen can reach it. Avail- 
able in a full range of colors. Write for 
complete catalog. Rust-Oleum Corp« 
ration. 

BOILERS & BOILER ACCESSORIES 
502—See page 138. Firebox Type Boil- 
ers: Especially adapted for high pres 
sure—10 to 304 hp, 100, 125, 150 Ib wp 
Send for full information and free 6 
in. scale with pipe diameter markings 
ixewanee Boiler Corp 
506—See page 17. Baffles: Enco 
streamlined baffles give you 4 major 
values—better heat transfer; low draft 
loss; less steam and time for cleaning; 
custom installation. Write for Bulletin 
BW 44 for full details. The Engineer 
Company 
507—See page 141. Heating Specialists: 
Every day more than 750, oil and gas 
fired, Petro-Chem Iso-Flow installa 
tions in the petroleum, chemical and 
allied industries, demonstrate the effi 
ciency of their design and installatior 
Write for full details. Petro-Chem De 
velopment Co., Ine 
BUILDING HEATING, VENTILATING & 

AIR CONDITIONING 
508—See page 3. Unit Heaters: Tran 
unit heaters now feature a new, com 
pletely adjustable Louver Fin Diffuser 
for an infinite number of diffusion pat 
tern possibilities. Write for additional 
information on this new easy way t 
control air flow. Trane Company 
509—See page 143. Air Conditioning: 
Niagara “Controlled Humidity Meth 
od” uses little or no mechanical refrig- 
eration for dehumidifying. Saves space, 
maintenance expense, power. Write for 
Bulletin 112. Niagara Blower Cx 


BUILDING MATERIALS & 
MAINTENANCE 

510—See page 145. Free Repair Hand- 
book: 40 pages describing Smooth-On 
repairs that can save you time and 
money. 170 illustrations. Write for your 
free copy now. Smooth-On Mfg. Co 

511—See page 131. Instant-Use Floor 
Patch: Tough, plastic material which 
restores broken concrete to solid 
smoothness. Run traffic over it im 
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ead ’ ide t 517—See page 123. Belt Conveyors: 
i ers gu 0 The only organization offering you 
complete belt conveyor “package”: 
. engineering, specialized machinery and 
a ertise products belting. Whenever the handling of bulk 
materials is your problem, you are in- 
vited to submit your problem concern- 
ing the handling of bulk materials with- 
515—See page 127. Electric Vibrators: out obligation. Hewitt-Robins : Incor- 
If you have a troub!esome bin 7 ee poration, Robins Conveyor Division. 
per write the details to Syntron. eir 
Engineering Department will be glad COMPRESSORS 
to give you their recommendations 518—See page 37. Air Compressors: 
without obligation. Syntron Co. Send today for free folder STF-50; 
516—See page 60. Bucket Elevators: gives complete details on Schramm air 
Newly designed, they give you welded compressors. There is a Schramm com- 
angle casings of heavy gauge steel that pressor to fit your every need—provid- 
are dust and water tight; better head ing air where you want it, economical- 
and boot sections; more bearing pro- ly and continuously. Compact, easy to 
tection; removable hood; large clean- move. Schramm, Inc. 
out and inspection doors. Write for full 519—See page 4. I-R Compressors: 
information. The Jeffrey Manufactur- Quality of construction assures con- 
ing Company. tinuity of service for Ingersoll-Rand 
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compressors and blowers. Get full in- 
formation from your nearest I-R Rep- 
resentative or write Ingersoll-Rand. 


CONTROLS, REGULATORS & 
INSTRUMENTS 


520—See page 115. Floatless Level 
Control: Send for your copy of the new 
leaflet that presents this new floatless 
level control for boilers, tanks, evapo- 
rators, heaters, standpipes, etc. Leslie 
Co. 

521—See page 131. Regulators: Valve- 
in-end construction gives you simple, 
compact design built tor maximum per- 
formance. Stets Type G are setting new 
efficiency records daily. Write today 
for Bulletin 150. Stets Company. 
522—See page 54. Portable Voltmeter: 
Write for full details on Model 901 d-c 
portables, designed to bring you Wes- 
ton’s concept of the finest general pur- 
pose portables ever produced. Weston 
Electrical Instrument Corp. 

523—See page 145. Temperature Regu- 
lators: Write for Stacon Bulletin 50- 
1000 for full details on extra sensi- 
tive, accurate, economical temperature 
regulators. Farris Stacon Corporation. 
24—See page 62. “Combustion Guide” 
Instruments: These bulletins now 
available at no cost: 30-849 contains 
data on the Magnotherm Os Meter, 
Condu-therm CO: Meter and the Hays 
Combustion Meter; No. 30-550 gives 
you full data on Hays-Penn Boiler Ef- 
ficiency Meter. The Hays Corporation. 
525—See ce 46. Jacket Water Tem- 
perature Control: See page 46 for a list 
of important advantages that quickly 
pay back the cost of Powers self-op- 
erating and pneumatic controls for air 
compressors, diesel and gas engines. 
Have a Powers engineer call to study 
your requirements for better jacket wa- 
ter temperature control. No obligation 
The Powers Regulator Co 

526—See page 139. Jerguson Truscale 
Gage: Reproduces your boiler water, 
deaerating tank, or other liquid level 
at remote points with accuracy as close 
as % of 1%. Write today for data unit 
on this exceptional gage. Jerguson 
Gage & Valve Company. 

527—See page 126. Automatic Liquid 
Measuring Gages: Write for complete 
details on liquid level gages for measur- 
ing liquids of all kinds. Dial reading in 
feet, inches, gallons, pounds or any de- 
sired units. The Liquidometer Corp 
528—See page 103. Temperature Con- 
trol: Spence Temperature Regulators 
reduce the steam pressure and also ac- 
curately modulate flow as required 
to control temperature. For complete 
details on the entire Spence line of 
automatic regulating valves, strainers 
and desuperheaters, write for Bulletin 
1200. Spence Engineering Co., Inc. 
529—See page 136. How To Reduce 
Thermocouple Cost: For complete in- 
formation on either Repairs and Re- 
claiming or New Couples, fill out cou- 
pon on page 136 and mail today. If you 
prefer, use this item number on the 
Reader Service card to obtain free copy 
of Engelhard Bulletin 330-D. Charles 
a mo Inc. 

e 142. Temperature Re- 
pare neg recision-built for your spe- 
cific needs. Low-cost protection. Send 
for catalog showing Auto-Lite Tem- 
perature Recorders and Indicators. The 
Electric Auto-Lite Company 


( Continued on page 120 ) 








BY-PASS FEEDERS MECHANICAL CHEMICAL MOTOR OPERATED AUTOMATIC CYCLE 
CHEMICAL PUMPS CONTROL PLANTS 


AUTOMATIC INTERMITTENT WATER TESTING COOLING WATER FLO-CONTROL 
FEEDING PLANTS CABINETS SAMPLERS VALVES — TIMERS 











PLUS results from water treatment with 


Dearborn engineered equipment 


In addition to supplying the correct treatment to meet your 





: " : . WHAT EQUIPMENT DO YOU NEED FOR 
specific water conditions, Dearborn will engineer the entire YOUR BOILER WATER TREATMENT? 


reatmen em to provide maximum efficiency in your Shown chove ls typles! equipment for your beller room 
treatment syst P efficiency y pos _ - > 
boiler room or power plant. below for more information. The coupon is fer your 
Dearborn will analyze your existing equipment and the 
: ? : gf : ) De-ionizing Units TANKS 
physical layout of your plant. With this information, Dear- Cl Zeolite Softeners jee ae 
: . . OC Exchenger Mineral 
born will recommend how you can improve the efficiency 2 Olen 5 tatocte capesiey, de: 
F : . : ms , Bed 330,580 or 1,350 
of your plant, whether it be to include a pump or timer—a tae me 7 gallon capacity 
test cabinet—or an automatically controlled feeding system C Chemical Pumps, Motor obteneee 
. . ) Chemical Pumps, Mechenical g Automatic intermittent 
to replace inaccurate feeding. . i Ghenbabteen, £00 f= 
Discuss your water treatment and equipment require- Cl Timers VALVES 
: . . OC) Meter Sterters ] Mo-Conwel 
ments with a Dearborn sales engineer. He will gladly show = ] Acid-Resistant Check 
] Continveus Blowdown Valves 

ou how Dearborn’s broad experience in this field, since ern O Add ® ond 
y ’ pe , C Cooling Water Sempiers nea 
1887, will save you time and money. 


x*** 


DEARBORN CHEMICAL COMPANY Dearborn Chemical Company, Dept. INP, 310 South 


Michigan Ave., Chicago 4, Illinois 
310 S. Michigan Ave. . Chicago 4, Ill. Gentlemen: 


Please send information on the equipment checked in 
the above list. 





Name........ . 


Vewtoan = 


TRADE MARK REGISTERED 


THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 
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CRANES & HOISTS 

531—See page 128. Unloading Tower 
and Boom Stacker: Write for more in- 
formation on these two important 
“Firsts”: push button operated bucket 
unloading revolving tower-crane with 
pivoted boom; self-contained hydrau- 
lically operated boom stacker. Derrick 
& Hoist Co., Inc. 
532—See page 145. Krane Kar: Gaso 
line powered. Works inside and outside 
your plant. Handles loads at front or 
sides. Don’t wait to get more informa 
tion. Ask for Bulletin No. 79 or for a 
Sales Engineer. Silent Hoist & Crane 
Co 

DEHYDRATION EQUIPMENT 
533—See page 132. Hydryer: Pritchard 
hydryers are standard packaged units 
designed to reduce dew points of com 
pre ssed air and other gases to minus 
40° F. Write for free Bulletin No 
16.0.080. J. F. Pritchard & Co 


ELECTRICAL DISTRIBUTION 
534—See page 48. Renewable Fuses: 
You are invited to write for latest cat 
alog for more information about 
“Economy Delay” Renewable Fuses, 
which give safe protection where most 
overloads occur—in the 135 to 200% 
range. Economy Fuse and Mfg. Co 
535—See pages 14, 15. Fusetrons: A 
fuse to which is added a thermal cutout 
offers large time-lag and less electrical 
resistance. Fits standard fuse blocks 
and may be used throughout entir¢ 
electric system. Send for complete facts 
about Fusetron Dual-Element Fuses 
Bussmann Mfg. Co 
536—See pages 32, 106. I-T-E Switch- 
gear: If you have any questions on 
modern HV switchgear construction, 
send for Bulletin 7000-A on I-T-E’s 
newest 5KV Switchgear. Also request 
3ulletin 6003-D, a complete reference 
guide to I-T-E 600V Switchgear as 
semblies. I-T-E Circuit Breaker Co 
537—See page 115. Fuses and Clamps: 
Wri ite for Bulletins No. 1 and 6 describ 
ing “Kliplok” clamps that eliminate 
damage to electrical equipment and un 
necessary shutdowns, and “Powder 
Packed” renewable fuses that provide 
temper-proof protection. * 
Mfg. Co 
538—See pages 40, 41. 
age Regulators: See pages 40, 41 for 
handy coupon. Request your copy of 
Bulletin $351 containing technical data 
on Stabiline Automatic Voltage 
lators. The Superior Electric Co 


FUELS & FIRING EQUIPMENT 
539—See page 25. Fanmix Burners: 
sulletin 410-6 will give you complete 
data on Coppus-Dennis Fanmix Burn 
ers that increase boiler ratings with 
your present furnace and stack. Writ« 
today. Coppus Engineering Corp 
540—See page 55. Perfect Spread 
Stoker: Compact, fully-protected 
mechanism runs quietly without clog 
ging. You can use the coals that are 
attractively priced in your locality 
See page 55 for handy coupon which 
will bring you full information about 
Perfect Spread Stokers. American En 
gineering Company 


Trico Fuse 


Stabiline Volt- 


Regu 
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541—See pages 18, 19. RotoStoker: See 
pages 18, 19 for important highlights 
of the Detroit RotoStoker installation 
at Hanes Dye & Finishing Co. You are 
invited to write for your copy of the 
complete Hanes Story. Detroit Stoker 
Company. 
ENGINES 

542—See page 33. Steam Engines: Cut 
your power costs by putting steam 
fully to work. Use exhaust from the 
Troy-Engberg Steam Engine for your 
processing or heating, or both. Send 
for your copy of Bulletin 306. Troy En- 
gine & Machine Co 


LUBRICANTS, LUBRICATION, OIL 
FILTERS & PURIFIERS 
543—See page 27. 11 Ways to Cut Pro- 
duction Costs: Write for your copy of 
this free, new booklet which is yours 
without obligation. You will find handy 
coupon on page 27. Alemite Div., 

Stewart-Warner Corp 

544—See page 144. Lubricating Oil 
Purifiers: The Hilco line of purifiers, 
reclaimers and filters offers complete 
recovery service for all types of lu- 
bricating and industrial oils. Write for 
free literature. The Hilliard Corp 
545—See page 51. Colloidal Graphite: 
Write for Bulletin 426-17C on “dag” 
colloidal graphite for general lubrica 
tion, extreme temperature lubrication, 
parting, impregnation, and opaquing 
Acheson Colloids Corporation 
546—See page 142. Non-Fluid Oil: 
Send for instructive bulletin and free 
testing sample of Non-Fluid Oil for 
positive bearing protection. New York 
& New Jersey Lubricant Company. 
547—See pages 35, 36. Turbine Oil: 
Write for full information on Non 
pareil Turbine Oil. Low-acidity opera 
tion eliminates need for treating oil or 
cleaning turbine oil systems—expert, 
personal service by Standard Oil lubri 
cation specialist available, too. Write 
for full information. Standard Oil Com 
pany (Indiana) 

MATERIALS OF CONSTRUCTION 
548—See page 44. “S” Monel: One of 
the hardest and strongest of the non- 
ferrous casting alloys offering extra 
hardness at elevated temperatures, pro- 
nounced resistance to galling and seiz- 
ing, and excellent corrosion resistance 
See page 44 for typical applications 
Additional engineering data available 
upon request. The International Nickel 
Company, Inc 
MECHANICAL POWER TRANSMISSION 
549—See page 47. Multi-V-Drives: Ad 
vertisement describes 5 features to look 
for when buying V-belt drives. Writ« 
for bulletin No. V1400B7F for full de 
tails on Worthington Multi-V-Drives 
and QD Sheaves. Send coupon today. 
Worthington Pump and Machinery 
Corporation 
550—See page 67. V-Belts: When you 
buy V-belts, be sure to specify Gates 
Vulco Rope—gives you the money- 
saving “concave side” feature. Write 
for details. The Gates Rubber Com 
pany 





For your free copies of this 
new literature and more data 
on advertised products, list the 
key numbers of the descri 
paragraphs on one of the 
handy order cards on p. 117. 
Mail today—postage-free! 
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551—See pages 8, 9. Dayton Cog-Belts: 
Put cost-cutting teeth in your V-belt 
drives. Dayton Cog-Belts mean 40% 
more horsepower per belt, fewer pulley 
grooves, fewer belts, and longer belt 
life. Complete data and cost informa- 
tion upon request. Dayton Rubber 
Company 
OFFICE EQUIPMENT 
552—See page 140. Portable Photo- 
Copier for Industry: Copies anything 
anywhere. Truly portable for utmost 
convenience. Saves time and money. 
Simple to operate. Write for your free 
folder describing the new “Contoura” 
photo-copier. F. G. Ludwig Associates. 
PACKAGED STEAM GENERATORS 
553—See page 116. Packaged Steam 
Generators: New, fully illustrated Cat- 
alog 302 gives comp ylete details for units 
available in 18 sizes. Write today. Su- 
perior Combustion Industries, Inc. 
554—See page 53. Steam-Pak Genera- 
tor: Steam-Pak Generators are built in 
capacities from 15 hp up, for low or 
high pressure, steam or hot water, for 
light or heavy oil, combination gas and 
oil, or straight gas. Write for complete 
data. York-Shipley, Inc. 
555—See page 112. Amesteam Genera- 
tor: Dependable, quick steaming unit. 
Minimum installation expense, eco- 
nomical operation. Write for latest free 
bulletin. Ames Iron Works 
503—See page 63. Cleaver-Brooks 
Steam Boiler: Available in sizes 15 to 
500 hp, 15 to 500 Ib psi. Write for your 
copy of the Cleaver-Brooks steam boil 
er catalog—interesting, informative, 
beautifully illustrated. No obligation 
Cleaver-Brooks Company. 
504—See page 39. Cost-Saving Steam 
Generators: Powermaster is a com- 
pletely equipped steam plant, available 
in sizes from 15 hp up. You can burn 
light oil, heavy oil, gas or a combina- 
tion of these three fuels. Wired, piped, 
insulated and tested at the factory. Get 
complete information by senuing tor 
the latest Powermaster Catalog. Orr & 
Sembower, Inc 
505—See page 7. Keystone Generator: 
2-drum water tube boiler, automatic 
oil and gas burner, induced draft fan, 
operating and safety controls. Easily 
cleaned—nationally serviced. Write for 
Bulletin SB-38. Erie City Iron Works 
PACKINGS & GASKETS 
556—See page 130. Quality Packings: 
Outstanding quality and maximum 
service is the insurance you get with 
“John Crane” line of packings. Write 
for complete details. Crane Packing 
Company 
557—See page 134. Flange and Joint 
Sheet Packing: Write for Bulletin SP 
19—the single sheet with eight perfect 
answers to all sheet packing and gasket 
requirements. Greene, Tweed & Co 
PIPE & FITTINGS 
gee page 30. Ball-Bearing Swivel 
Joints: Catalog No. 50 gives full in- 
formation on more than 500 different 
types, styles and sizes Chiksan Ball- 
Bearing Swivel Joints. Write today. 
Chiksan Company 
559—See page 65. Flexible Metal Hose 
& Tubing: Write today for Bulletins 
SS 50 and CC 300 for more data on 
these flexible connectors for almost any 
liquid, gas or semi-solid. American 
Metal Hose Branch, The American 
Brass Company. 
Page 135. Flexible Ball Joints: 
Ask for your copy of the new Catalog 
No. 215 “Barco Flexible Ball Joints”. 
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Sarco factory ane field engineers are | 

ready to help you solve your problems | 

without obligation. Barco Manufactur- | 

ing Co. 

561—See page 145. Flexible Metallic 

Seaaee “Atlantic” metal hose survives | k 


nost extreme conditions. Seamless or 


interior king, in bronze, steel, stainless 

steel, monel. Write for Catalog 500 

Atlantic Metal Hose Co., Inc 
PUMPS A 

562—See page 146. Single Rotary 7 

Pump Unit: For fast loading and un- % e7 

loading of gasoline, fuel oil or Diesel ive you ealela= 

fuel, —— for free Bulletin SP-223AG 4 

today. Viking Pump Co 


563—See page 64. Pumps: Now with | ~ POWER SPEED 
the new “Warren-Quimby” combina- | Z / 


tion, you have two outstanding names Ah, 1G F 
in one giving you maximum service for DURABILITY 
your pump requirements. Write for ’ < 3° 
complete information. Warren Steam 
Pump Company, Inc 
564—See page 113. Weinman Pumps: 
They work at maximum efficiency on 
every job. If your plant handles liquids 
in any form, it will pay you to talk with 
Weinman. Write today for complete 
data. The Weinman Pump Company 
565—See page 59. B-J Bilton Pump: 
Future production jobs may call for a 
pump that can do more than one job 
The adaptability of the B-J Bilton 
Pump has special importance to you 
now. For complete dat: 2 on the Bilton 
ora B J Job Engineere d Analysis of 
the model for your specific need, write 
today. Byron Jackson Co 
REFRACTORIES 
566—See page 132. Boiler Seam Pro- 
tector: Free bulletin describes this pro 
tector that stops warpage and oxidation 
of lapped edges; averts leaking, calk 
ing, patching. Write today. National 
3oiler. Protector Co % Roto Swing-frame Heads, pion- 
SOOT BLOWERS & TUBE CLEANERS cored by vs, are the most durable 
567—See page 20. Fast- Acting Wilson and efficient for finish cleaning. A 
Tube Cleaner: See page 20 for the im wide voriety of heods and brushes 
portant advantages of this improved with individually replaceable wear- 
Model TP-301 Tube Cleaner. Send to ing parts reduce costs materially. 


day for details, giving your specific re- F ‘ ; 
ints combine 
quirements. Thomas C. Wilson, Inc % Roto Universal Joints i 


568—See page 121. Rotojet Tube strength with special protection 

Cleaners: Rotojet Tube Cleaners, from against wear and vibration. 

head to hose, are tailored to meet in te Rotojet Motors operate with cir, 

dividual requirements and give you the steam or water. They clean tubes 

_ — ation for a fast, thorough %4”" ID up to large pipes foster than 

ie end for new Rotojet Bulletin any cleaner we ever made. The 

today. Elliott Company — Roto Divi ‘ : 

sion rugged, efficient Rotojet Motor has 
STEAM SPECIALTIES only tue earing paste. 

569—See page 129. Steam Traps: Cata- %& Special Roto Operating Hose 

log No. 250 furnishes complete data withstands abusive twisting, pulling, 

on = Nic — line of piston < ond abrasion. 

weight-operated steam traps : : 

for a free copy. W He Midiateon %* From head to hose Rotojet gives 

& Co. you the best combination for a fast, 


( Continued on page 122 ) thorough job. 


SEND FOR NEW 


For your free copies of this 
new sa wn ol more data ROTOJET BULLETIN ROTOJET Water-driven Motor Model 321 with swing-frame 


on advertised products, list the | head and universal joint for 2'/2"-3" 1.D. curved tubes 
key numbers of the descriptive 
paragraphs on one of the 
handy order cards on p. 117. 
Mail today—postage-free! 


% Rotojet Tube Cleaners, from head 
to hose, ore tailored to meet individ- 
vol requirements. 














156 Sussex Avenue Newark 1, N. J. 
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570—See page 151. Impulse Steam 
Traps: To get equipment hot and into 
production faster, use Yarway impulse 
steam traps. Write for full information 
on how these traps keep equipment 
continuously at peak operating tem- 
peratures. Yarnall-Waring Company. 
571—See page 2. Steam Trap Hand- 
book: Tables, charts, diagrams and 
rules for selecting traps make Arm 
strong’s latest booklet a handy refer 
ence volume for every engineer's li 
brary. Write today. Armstrong Ma- 
chine Works. 

572—See page 42. Steam Saving Equip- 
ment: More than 100 manufacturers of 
steam operated machinery prefer to 
equip with Sarco steam traps, tempera 
ture controls or strainers before the 
equipment is shipped. For complete 
information on Sarco steam saving 
products, write for Catalog No. 200 
Sarco Company, Inc. 


THERMAL INSULATION 


573—See page 111. Industrial Insula- 
tion: Send for new booklet on B-H 
Block insulation made with black rock 
wool, flexible and easy to cut, fits 
tightly over irregular surfaces. Write 
today. Baldwin-Hill Co. 

574—See page 148. Block Insulation: 
Single layer construction gives insula 
ing efficiency equal to double-layer in 
sulation at all temperatures up to 1800 
Easily handled and cut. Unaffected by 
water and steam. Ask for Bulletin 1-86 
Get complete information today. Re- 
tractory & Insulation Corp 


TOOLS 


575—See page 131. Combination Blow- 
er-Suction Cleaner: It’s a snap to rid 
all of your equipment of damaging 
dirt, dust, and grit with this portable 
cleaning tool. Write for more data 
Clements Mfg. Co. 

576—See page 6. Proto Tools: Send 10c 
today for the new 68-page catalog of 
PROTO Tools. Plomb Tool Company 
577—See page 38. Measuring Devices: 
You can obtain complete information 
in brochures describing force measur 
ing devices, push pull gauges, traction 
dynamometers and laboratory scales 
by checking the brochure you need on 
the special coupon to be found on page 
38. John Chatillon & Sons 

578—See page 137. Tube Cleaning and 
Expanding: Write for sound advice 
and top service on your tube cleaning 
and tube expanding problems. Airetool 
products help you cut downtime, give 
lower maintenance cost, more thorough 
scale removal. Airetool Manufacturing 
Company. 

579—See page 138. Valve and Bibb Re- 
seater: Don’t junk expensive globe and 
angle valves, bibbs, fixtures reseat 
them with the Skinner Valve and Bibb 
Reseater. Easy to use. Pays for itself 
on first 2 or 3 jobs. Write for more 
information or order from M. B 
Skinner Co 


122 


TURBINES 


580—See page 150. Terry Turbines: 
Read the case history of turbine econo- 
my at Narragansett Brewery on page 
119. Ask for complete data to prove 
how a Terry installation may be equal 
ly profitable for you. The Terry Steam 
Turbine Co 


VALVES 


581—See page 45. New Valve Design: 
Chapman Valve List 960 has been im 
proved to give more than 50% increase 
in strength of stem and wedge gate 
connection. Valve stems and gates with 
new connection are interchangeable 
with all List 960 valves now in service 
Write for complete information. The 
Chapman Valve Mfg. Co. 

582—See page 61. Drop Forged Steel 
Gate Valves: Series 12100 for 150-800 
pounds service. 4%” to 2”, has round 
bolted bonnet, bolted gland. Henry 
Vogt Machine Co 

583—See pages 28,29. Blow-Off Valves: 
Unit Tandem Blow-Off Valves con 
structed with special strength and 
toughness to withstand severest blow 

down conditions. Write for Bulletin 
B-433. Bulletin B-424 describes lowe: 
pressure blow-off valves. Yarnall-War 

ing Company 

584—See page 10. Piping Layouts: A 
new book of Jenkins Practical Piping 
Layouts—Nos. 26 to 50—is in prepar. 

tion. Write now to reserve your copy 
Jenkins Bros. 

585—See page 125. Everlasting Valves: 
Duplex unit gives doubly-safe boile 
blow-off action. Everlasting Valv« 
team assures practically zero mainte 
nance as well as double safety. Write 


convenience 


See page 117 for class- 
ified list of literature 
offered by 


advertisers. 
You'll find it so convenient to use 
one of the postcards on page 117 
for requesting literature or more 
information about advertised prod- 
ucts. Just circle the numbers cor- 
responding to the material you 
want and drop the card in your 
OUT basket. Your inquiry will be 
processed quickly and accurately. 
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today for full information. Everlasting 
Valves 

586—See page 52. Crane Valves: De- 
pendable quality Crane valves insure 
low maintenance costs. Ask your Crane 
representative for a demonstration or 
write for full details. Crane Co. ; 
587—See page 133. Water Service 
Valves: For longer service, less mainte- 
nance and greater all-around dependa- 
bility, specify and install Golden- 
Anderson cushioned valves. Complete 
data on request. Golden Anderson 
Valve Specialty Company. 

588—See page 149. Butterfly Valves: 
Rockwell designs many valves for spe- 
cial applications. Write for catalog de 
scribing complete line of standard 
valves to 72” pipe size— manual or 
automatic controls. Also, ask to receive 
‘Rockwell Valve News” monthly. W. 5 
Rockwell Company 


WATER TREATMENT 


589—See page 56. Water Conditioning 
System: Write for full facts concerning 
this system that gives you all the heat- 
ing. chemical feeding and clarification 
iacilities for optimum water condition- 
ing results. Ask for Bulletin W-212-B5 
Worthington Pump and Machinery 
Corp. . 
590—See page 114. Versene Test Kit: 
Lets you test the hardness of water in 
your plant in less than two minutes 
Includes enough chemical to make 
more than 50 separate tests. Refills 
available. Full directions in each kit. 
Write today Bersworth Chemical 
Company 

591—See page 13. Water Conditioning: 
Write for sound recommendations of 
Betz’ engineers to help you select the 
water conditioning service best suited 
jor your plant. W. H. & L. D. Betz 
592—See page 134. Water Refining 
Equipment: Do you want the right 
answer to your water softening or de 
mineralizing probletn? Let Refinite 
send you specially prepared pictorial 
literature that shows how Refinite 
helps get the “right answer”. Refinite 
Corporation 

593—See page 132. Water Treatment: 
Write for detailed information about 
solving your water treatment problems 
This complete service includes each 
step from original survey of problem 
to installation of water purification 
equipment. General Filter Co 
594—-See page 131. Water Treating 
Equipment: Get your copy of fact- 
filled bulletins giving complete data on 
manual or automatic equipment in all 
sizes, types and capacities. Hungerford 
& Terry, Inc 

595—See page 126. Belco Deaerators: 
Read page 126 why hot or cold type 
Belco Deaerators produce such out- 
standing results. Then, for more in- 
formation, write for your free copy of 
illustrated Bulletin 103. Belco Indus- 
trial Equipment Div. 


WELDING & CUTTING EQUIPMENT 
596—See page 50. Welding Equipment: 


Write today for details of new, money- 
saving oxygen and acetylene supply 
plan plus complete line of quality weld- 
ing and cutting apparatus. Linde Air 
Products, Division of Union Carbide 
and Carbon Corp. 

597—See page 34. Welding Fittings 
Catalog: Send for this catalog contain- 
ing full data on the complete line of 
Grinnell carbon steel butt welding fit 
tings and forged steel flanges. Grinnell 
Company, Inc 
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Engineering Foundation 
Reports Research Progress 


Engineering Foundation, joint re- 
search organization of the four major 
engineering societies—ASCE, AIM & 
ME, ASME and AIEE—summarized 
the progress on the fourteen projects 
carried out under its sponsorship dur- 
ing the year ending September 30, 
1950. Three of these projects are in 
the field of mechanical engineering, 
five in civil engineering, four in min- 
ing and metallurgical engineering and 
two are cooperative projects that cut 
across the whole engineering field. For 
the support of these projects the Foun- 
dation made grants totalling $25,500 
and others contributed $967,045 

In the field of mechanical engineer- 
ing, considerable progress has been 
made in increasing the accuracy of 
methods for measuring flowing fluids, 
in determining the forces needed in the 
rolling of metals, and in increasing 
the efficiency of large coal-fired boilers 
in power-generating plants by elimi- 
nating “lazy” surface, thus pointing 
the way to a more complete combus- 
tion of the fuel. 

Much important work was done dur 
ing the year in the field of mining and 
metallurgy. Noteworthy is the work 
at MIT on the self-diffusion of iron in 
which radioactive iron, supplied by the 
AEC, was used as a tracer. This work 
has shed new light on the structural 
changes that occur when steel is hard- 
ened by quenching. These changes are 
shown to take place with split-second 
rapidity at a temperature only four 
degrees above absolute zero. This re 
futes the previously advanced theory 
that such changes take place by atom. 
by-atom growth, in which case the 
changes would need centuries for 
completion at absolute zero 

Three of the five current projects in 
the field of civil engineering are well 
established and well-financed councils 
that support research at six universities 
Each of these reported excellent prog- 
ress during the year. Recent work by 
the Column Research Council has pro- 
vided much new and valuable infor 
mation on the buckling of columns, 
beams and channels—information that 
should eventually improve the design 
of compression members in structures. 

Work reported by the Council on 
reinforced concrete was noteworthy 
and included bending and axial-load 
ing tests, shear and diagonal tests and 
tests on large stepped columns. These 
tests and others under way should aid 
the Council in attaining its major ob- 
jective. Namely, the development of 
a workable theory to replace the em- 
pirical methods used for many years 
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EVER HEAR ABOUT 
OUR BACKBONE? 


You are looking at a series of ‘‘troughing”’ idlers the back- 
bone of a Hewitt-Robins Belt Conveyor. Their concave design 
enables these idlers to cradle the belt they support . . . increas- 
ing its carrying capacity, reducing spillage, lengthening belt life 

The trough-shaped idler was invented in 1891 by Thomas 
Robins, Sr., founder of this company. 


This is but one of a notable list of “‘firsts’’ to come from 
Hewitt-Robins. In belting . . . in machinery . . . in hose . . . in 
ingenious techniques for handling solid and fluid bulk materials 
. . . Hewitt-Robins always has pioneered 


Today, Hewitt-Robins is unique in another respect. It is the 
only organization in the world having, within one corporate 
structure, the complete belt conveyor “‘package”’: engineering, 
specialized machinery and belting. Only Hewitt-Robins can as- 
sume undivided responsibility for all the elements of a belt 
conveyor system; only Hewitt-Robins makes them all. 


Hewitt-Robins can serve you through three industrial divi- 
sions—individually or collectively, according to your needs. 


Whenever the handling of bulk materials is your problem, 
we invite you to make it ours. 


HEWITT 


Executive Offices: 370 Lexington Avenue, New York 17, NY. 


HEWITT RUBBER DIVISION: Belting, hose ond other industrial rubber products 
ROBINS CONVEYORS DIVISION: Conveying, screening, sizing, processing and dewatering machinery 
ROBINS ENGINEERS DIVISION: Designing and engineering of moteriols handling systems 


Hewitt-Robins is participating in the management and 
financing of Kentucky Synthetic Rubber Corporation 
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Marsteller, Gebhardt & Reed, Inc.— 
On May 1, this company will begin 
operations as an advertising agency, 
combining the 33-yr old agency ot Geb- 
hardt & Brockson, Inc., of Chicago, 
and the Pittsburgh office of The Mc- 
Carty Co. E. A. Gebhardt, chairman of 
the board, was formerly president of 
the Chicago firm. Wm. A. Marsteller, 

dent, is founder of The Marsteller 
Co. and has been v-p in both The Rock- 
well Mig. Co. and Edwards Valves, 
Inc., and president of NIAA and CIAA 
R. S. Reed, Jr., executive v-p and man- 
ager of the Pittsburgh office, has been 
v-p and in charge of the Pittsburgh of 
fice of The McCarty Co., whose other 
operations will not be affected. Offices 
will be at 600 S. Michigan Ave., Chicago, 
and 600 Grant St., Pittsburgh, Pa 


AWARDS 
Babcock & Wilcox Tube Co.—lIsaac 


Harter, chairman of the board, received 
the Newcomen Medal “for achievement 
in the field of steam” at a joint meet 
ing of the Newcomen society and The 
Franklin Institute 


Columbia University — Milton C 
Whittaker has been awarded the uni- 
versity’s Chandler Medal for his out- 
standing achievements in the chemical 
industry 


Foster Wheeler Corp. — Company 
employees received the Liberty Mutual 
Insurance Cx flag for three 
without a lost time accident 


years 


Yarnall-Waring Co—D. Robert 
Waring, President, was awarded hon 
orary membership in the Engineer's 


Club of Philadelphia 


EXPANSIONS 


Cummins Engine Co., Inc.—Plans 
include a 9,600 sq ft extension and new 
machinery for increased output of fuel 
pumps. $400,000 is involved 


P. E. Madden & Co.—Bathrick & 
Palmer Machinery Co., Elkart, Ind., 
and all equipment has been purchased 


Principals in the new ad- 
vertising firm, with a 
background based on 
two pi panies, 
are, from left to right, 
E. A. Gebhardt, chair- 
man, Wm. A. Marsteller, 
president, and R.S. Reed, 
Jr., executive v-p and 
Pittsburgh office head 





and will be known as the Mechanical 
Div. The plant makes about 60 items of 
major mechanical tools. 


National Supply Co.—Consolidation 
of sales and service facilities with those 
of the Atlas Imperial Diesel Engine 
Co., acquired last July, are complete. 


United States Steel Corp—A new 
steel plant of 1,800,000 tons capacity, 
largest on record, will be started near 


Morrisville, Pa., March 1 


United States Rubber Co.—The 
Kankakee ordinance works will be re 
activated to manufacture explosives 


Worthington Pump and Machinery 
Corp.—Plant and equipment of the Na 
tional Transit Pump and Machine 
Corp. have been acquired and will be 
used for the miscellaneous overflow 
from other company factories 


E. I. duPont de Nemours & Co.— 
Buildings have been bought near 
Columbia, Tenn., for probable conver 
sion into a cellulose sponge plant 


Aluminum Company of America— 
An alumina plant will be built near 
Bauxite, Ark. It will increase the com 
pany’s alumina production 50 per cent 


American Machine & Foundry Co. 
—New production facilities are con 
templated to meet heavy equipment 
demands for the armed forces 


Allis-Chalmers Mfg. Co.—All physi 
cal assets of Canadian Allis-Chalmers, 
Ltd., have been purchased by a new 
wholly owned subsidiary. The plant, 
including 17 acres of land and five 
buildings, was operated under license 


Bendix Aviation Corp—The Ford 
— at Hamilton, O., was purchased 

production of aircraft parts and ac 
Bendix Radio Div. also an 
nounces restoration of its subcontract 
ing plan, which amounts to over $20, 
000,000 for military contracts 


cessories. 


Cleveland Pneumatic Tool Co.—To 
boost output of landing gear and other 
products, a $2,500,000 expansion should 
be completed about July 15 
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Dow Chemical Co—Deed to_ the 
Standard Steel Spring plant at Madi 
son, Ill, was acquired from General 
Services Administration. Installations 
will include the first modern continu- 
ous rolling mill for magnesium 


Dravo Corp.— Authorization has 
been received for seven 100-ton capac- 
ity and six 60-ton floating cranes for 
Department of the Navy. 


B. F. Goodrich Chemical Co.—With 
several large Japanese industrial firms, 
arrangements for the new Japanese 
Geon Co., Ltd., to construct facilities in 
Japan for the manufacture of polyvinyl 
chloride have been completed. 


Hagan Corp.—A new office has 
been established at 1463 Monadnock 
Bidg., 53 W. Jackson Blvd., Chicago 


H. K. Ferguson Co.—Contract re- 
ceived from Baroid Sales Div. of Na- 
tional Lead Co. for new office and re- 
search center with 40,000 sq ft of floor 
space, fully air conditioned 

A $650,000 contract calls for instal- 
lation of process equipment at Picatin- 
ny Arsenal at Dover, N. J. 


Independent Pneumatic Tool Co.— 
Armstrong-Whitworth and Co., Pneu- 
matic Tools, Ltd., England has been 
purchased. The company employs 750 


Lone Star Steel Co.—General con 
tract for the $73,000,000 steel mill to be 
built at the East Texas works was 
awarded to Brown & Root, Inc 


MaclIsaac, Menke and Roach, Inc.— 
Building contract was received for 
$60,000 office and warehouse for Gar- 
linghouse Bros. in Los Angeles. 


Minnesota Mining & Mfg. Co.—Pur- 
chase of a 114 acre tract in southwest 
Chicago is part of long range develop- 
ment including $3,000,000 plant recent- 
ly started for Mid-States Gummed 
Paper Co., a subsidiary 


Rockwell Mfg. Co—A_ 150,000-sq ft 


manufacturing plant for Tupelo, Miss. 


Swartwout Co.—New sales office at 
18511 Euclid Ave., Cleveland, is an- 
nounced by the Power Plant Equip- 
ment division of the company 


Texas Gas Transmission Corp.—In- 
cluded in a $42,300,000 pipe line con- 
struction program are a 4,500-hp sta- 
tion and addition of 5,460 hp at four 
existing stations in Tennessee and 


Kentucky 


APPOINTMENTS 
Allis-Chalmers Mfg. Co.—William 


Alva Roberts to president, succeeding 
Walter Geist, whose death is reported 
in the obituaries. W. C. Johnson to ex- 
ecutive V-P. Edmund Fitzgerald, 
president of Northwestern Mutual Life 
Insurance Co., to board of directors 


Davey Compressor Co—W. W. 
Warner to v-p of engineering, succeed- 
ed by Ernest S. Theiss as chief engi- 
neer 


_ Pyrene Mfg. Co.—Wallace B. Phil- 
lips to president. He has been with the 
company since 1913. Along with nu- 
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merous international activities, he is 
president of the American Chamber of 
Commerce in London and the Ameri 
can Society in London 


Revere Copper and Brass Inc.—!’aul 
B. Andrews granted leave to serve as 
chief of Brass Mill Section of NPA 


Bigelow-Liptak Corp.—Victor I 
Johnson to sales staff. He was forme: 
ly with the Kellog Co 


ASME—. Alfred F 


editor of 


Bochenek as n¢ ws 
“Mechanical Engineering.” 


Atlas Chain and Mfg. Co.—Carl J 


Meister to v-p and director of sales 


Borg-Warner Corp.—Harold G. In- 
gersoll to v-p; he remains president of 
Ingersoll Steel Div. L. G. Porter to 
treasurer. Arthur Peacock to assistant 
secretary-treasurer and controller of 
Borg-Warner International Corp 

Conoflow Corp.—John C. Kock toy 
in charge of sales 

Cooper-Bessemer Corp.—W alter H 
Kraemer to the field sales and service 
office in San Francisco 


A. K. Kolar S. T. Penick 


Link-Belt Co.—Andrew K. Kolar to 
assistant sales manager for the Chicago 
Pershing Road plant products. He 
will be replaced as district manager at 
Moline, LIL, by Stuart T. Penick. 
Orvin K. Gaskins as manager of air- 
craft sales, Indianapolis Ewart plant. 


Manning, Maxwell & Moore, Inc.— 
Robert E. Mason as director of mobili- 
zation planning for Consolidated-Ash 
croft-Hancock division. Leslie T. Wil- 
lard as works manager of the combined 
Bridgeport and Stratford, Conn., plants 


Dampney Company of America— 
Howard N. Verrault to branch man 
ager of the Chicago office, 53 W. Jack 
son Blvd 


DeWalt, Inc.—O. Stanley Swandahl 
as district manager for Lake County 
Ill. and parts of Wisconsin 


Dravo Corp.—Walter L. Davidson to 
sales manager for the Heating Dept. 
Henry G. Fieger as shop manager tor 
the fabricated piping plant 


Diamond Alkali Co—A. L 


ger to a vice-presidency 


Getsen 


General Electric Co.—Robert L. Gib- 
son to general manager of chemical 
dept. Everett S. Lee as editor of “Gen- 
eral Electric Review” replacing Edward 
C. Sanders, retired. 

Henry J. Chanon to manager oi the 
Lighting Institute at Nela Park, now a 
division Ralph E. Donnelly to manager 
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These 


EVERLASTING 


advantages 


give 
better 
service 

from 


Fig. 4001/6561 


Duplex wnit consisting 
of Straightway Lever-operated Sealing Volve 


ond Angle Blowing Volve 


BOILER BLOW-OFF VALVES 


When you install an EVERLASTING 
Duplex Blow-Off Unit, you'll find that 
its many superiorities speak for them- 
selves. 

The sealing valve at the left is the 
EVERLASTING design that has been 
famous for more than 40 years . . . the 
valve with the drop-tight seal that 
actually improves with use because of 
its self-lapping action each time the 
valve is opened or closed . . . the valve 
that can’t stick or jam because of its 
non-wedge design . . . the valve that 
opens in less than a quarter turn to pro- 
vide unimpeded straight-through blow. 

The blowing valve at the right is the 
equally famous EVERLASTING Angle 
or “Y” Valve, specially designed and 
equipped to withstand repeated blow- 
off shocks, erosion and corrosion, and 
without pockets that might trap and 
hold solids. 

Each of these valves . . . and all the 
other EVERLASTING Boiler Blow- 
Off valve types, fully meet ASME code 
requirements . . . assurance that they 
are properly designed and amply strong 
for the service. 


Write for descriptive bulletin 


EVERLASTING VALVE CO. 
49 Fisk Street, Jersey City 5, N. J. 


Everlastin 


TRADE — “EVERLASTING” REG. U.S. PAT. OFF 


— 


1951 


Fig 4001 657) Duplex unit consisting of 


d Seoling Valve 





er-op 


le 
ond Y Blowing “Valve 


Fig. 6571/6561. Duplex unit consisting of ¥ 
Sealing Valve ond Angle Blowing Volve 


7 
7 


Fig. 6561/6571. Duplex unit consisting of 
Angle Sealing Volve ond Y Blowing Volve. 


g Valves 
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ef Fitchburg turbine sales division 


ben and Roy W. Johnson to executive erations. 
vice-presidencies 


National Aluminate Corp.—Joseph 


; Atomic Energy Commission—S. R 
Hardage L. Andrews, Henry V. Er Sapirie to manager of Oak Ridge op 


Philadelphia office, replacing Warren 
Ingersoll, now assistant to president of 
the Lee corporation. R. L. Beveridge to 
field engineer for Republic at Philadel 
phia office. 


Trane Co—R. E. Lucy and a 4. Holmes to vice-president. He has 


Rooks to vice-presidencies. E. A. Cline been assistant 
to sales manager, succeeded by R. E 
Haskins as manager of convector-radia 


or sales. 


Worthington Pump and Machinery 
Corp.—Robert T. Haslam, formerly 
with Standard Oil Company (N. J.), 
to board of directors. W. A. Finn as 
general European manager in Paris 

Hutchinson Foundry and Steel Co 
s distributors in southern Kansas 

Robert R. Anderson to v-p. He was 
president of Worthington-Gamon Me- 
ter Co., which is now a division with 
William C. Flanders as assistant gen 
eral manager. 


J. A. Holmes 


Westinghouse Electric Corp.—W. G 
Miller to manager of manufacturing, 
Motor and Control Div., Buffalo. Bruce 
D. Henderson as general purchasing road products 
gent and Wesley H. Lees as general 
traffic manager. W. P. L’Hommedieu 


Elected new vice-presidents are | 
W. McLeod, southwestern district 
manager, St. Louis; E. W. Loomis 
middle Atlantic district manager, Phil 
idelphia; L. E. Lynde, head of th 


company’s government office, Wash v-p, to director. 
Pittsburgh-DuBois Co., 


ington; and Tomlinson Fort, manager 
f headquarters apparatus sales 
C. V. Rosenberry to central statior 


Lee Rubber 


years and is a recognized authority or 
water treatment for up to 3000 psi 


S. W. Hickey 


Fairbanks, Morse & Co—S. W 
Hickey to assistant manager of the rail 
department. He was 
sales manager of the Simmons-Board 
man Publishing Corp 
to assistant Pacific Coast manager siderable previous experience in actual 
railroad service 
merly with Electromotive Div. of Gen yperations 
eral Motors, to manager, 


Rockwell Mfg. Co.—L. A. Dixson 


» was president of 


& Tire Corp—cC. R 
manager. R. W. Doering, supervisor: Conklin, eastern 
f plant engineering, Bloomfield Republic Rubber 


a number of Round Associate Chain Co—R. R 
Tettelbach as advertising manager for 
associated companies. W. J. Keenan to 
general manager of Woodhouse Chain 
Works, and J. L. Hiers as his assistant 


Sylvania Electric Products Inc.—J 
T. Burdick as director of midwest sales 
with headquarters in Chicago 


Ross Operating Valve Co—D. A 
Ditirro to sales and service manager 
He was with the Parker Appliance Co 
as chief research engineer. 


Dow Chemical Co.—Ear! Collins, to 
assistant division superintendent of 
Styron div.; R. E. Peterson io director 
of color laboratory and J. L. Williams 
to director of control and inspection 
laboratory 


Okonite Co.—E. D. Soumans to v-p 


and has had con in charge of manufacturing and re 


search, replacing D. R. Stevens, who is 


S. Leslie, for retiring after 30 yr of managing factory 


Beloit Works 
National Electric Products Corp.— 
S. Cowan to manager of government 
business for the company in Washing 
now a division ton office 


Nordberg Mfg. Co—Thomas B 


district manager for Meekin as sales engineer, heavy ma 
, to manage the chinery div., San Francisco office 








?Water Problem? 


Let us help you solve it— 
HOW? WITH— 


Inversand Zeolite Water Softeners 
Sand and Anthracite Water Filters 
Demineralizing Units 
Condensate De-Oiling Filters 
Hot Zeolite Softeners 
Lime-Soda Water Softeners 
Ferrosand Iron and Manganese Filters 
Acticar Carbon Filters 
Silica Removal Equipment 
Sludge Blanket Coagulators 
Gravity Air-Water-Wash Filters 
Chemical Feed Machines 
Waste Water Treating Equipment 


MANUAL AND AUTOMATIC 
ALL SIZES — ALL CAPACITIES 


Bulletins sent on Request 








HUNGERFORD & TERRY,INC. 


Clayton, New Jersey 


Over 50 years experience—Over 5,000 installations 











© FOR “GAUGING ~ 
OF Alt KINDS 
* 100% auromaric 
© APPROVED BY 
UNDERWRiTERs 
LABORATORIES 
a | 


QUIDs 


1000 








mUQUIDS worTH or 
ARE WORTH MEASURIN 
WITH A 


LIQUIDOMETER 


uk Gage 


WRITE FOR COMPLETE DETAILS 


re LIQUIDOMETER cox: 


36-32 SKILLMAN AVE., LONG ISLAND CITY, N.Y 
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United States Air Conditioning 
Corp.—F. G. Reidel to chief engineer in 
charge of design, development and re 
search. He was chief engineer of 
Worthington Pump & Machinery 
Corp 


Wagner Electric Corp.—H. B. Ne 
chemias to industrial sales manager 
succeeding J. S. Smith who was ap 
pointed director of purchasing 


R. E. Anderson Cc. S. Beattie 

H. K. Porter Co., Inc.—C. S. Beattie 
to executive v-p and general | manager 
and R. E. Anderson to senior v-p of 
Delta-Star Electric Co., recently ac 
quired and made a division 


Pangborn Corp.—V. F. Stine to 
director and v-p in charge of sales and 
engineering. L. L. Stouffer to director 
and secretary-treasurer. P. J. Potter, 
retiring from more active duties, con 
tinues as v-p and director. 


B. F. Goodrich Co.—Car! J. Tsaloif 
to manager of Cadillac, Mich., plant, 
succeeding F. G. Tanner, retired be 
cause of health. 


Hagan Corp.—R R. Donaldson, v-p 
of engineering, and Dr. E. P. Part 
ridge, director of Hall Laboratories, 
elected to board of directors 


Hercules Powder Co—H. E. Hart 
zell to supervise production activities 
of company’s British operations 


Industrial Unit Heater Assoc.—R« 
elected are J. C. Patterson, director of 
industrial heating sales, Carrier Corp., 
to president; H. S. Wheller, president 
of L. J. Wing Mfg. Co., to vice-presi 
dent; and L. O. Monroe to secretary 
treasurer 


Johns-Manville Corp—C. F. Rass 
weiler to newly created vice-chairman’s 
office; L. M. Cassidy to president. L 
H. Brown, chairman, remains chief 
executive officer. J. A. O’Brien, H 
Berlin and A. S. Elsenbast, general 
managers and former vice-presidents 
of J-M Sales Corp., are now vice-presi 
dents of the parent company 


NEW REPRESENTATIVES 


Conoflow Corp.—J. R. Simpson and 
Co., 600 S. Michigan Ave., Chicago, to 
operate in Illinois, Indiana and Wis 
consin. 


Continental Foundry & Machine Co. 
—Warriner Equipment Co., 504 Delta 
Bidg., New Orleans, will represent 
both Northern Equipment Div. and 
Vulcan Soot Blower Div. of the com- 
pany. 


Hanna Engineering Works—Indus 
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trial Air & Hydraulic Equipment Co., 
13306 Kercheval Ave., Detroit, to be 
exclusive representatives in all of Mich 
igan east of Lake Michigan 


James-Pond-Clark—Norman Engi 
neering Co., 2035 W. Charleston, Chi 
cago; Nielsen Hydraulic Equipment 
Inc., 298 Lafayette St, New Yor 
and Scott Equipment and Enginecring 
Co., 1316 Lorain Ave., Dayton, O., will 
stock the company’s check valves 


Kieley & Mueller—jose ph H. Bert 
ram & Co., with new offices at 209 
Washington St., Boston, will 
New England except Connecticut. 


cover 


Joseph T. Ryerson & Son, Inc.,—Ex 
clusive distributor for Rockrite tubing 
for the Tube Reducing Corp 


Rust-Oleum Corp.—Roy J sell, 
with headquarters in Tulsa, will cover 
Oklahoma and Kansas. 


Wheelco Instruments Co. — Anse!! 
& Goda, with new offices at 3432 Con 
necticut Ave. N. W., Washington, will 
cover the District of Columbia, Virgir 
ia and part of Maryland 


Eriez Mfg. Co.—C. D. Sutton, Inc. as 
representative in Los Angeles area, with 
complete research and laboratory fa 
cilities available. 


Nordberg Mig. Co.—Dakota Electric 
Supply Co. as distributor for 4FS diesels 
in North and South Dakota, northwest- 
ern Minnesota and northeastern Mon 
tana territories 


Johnson Corp.—Guy L 
Sons as representatives for 
fornia and parts of Oregon 


Warden & 
all of Cali 


OBITUARIES 


Allis-Chalmers Mfg. Co. — Walter 
Geist, president, died suddenly January 
28. He was a director of many firms 
and organizations, and had received 
nree honorary doctor’s degrees and 
Norway's highest award, the Knights 
Cross. 


Roots-Connersville Blower Corp.— 
John Avery, president, died January 
13. He had received the Kellex Key for 
outstanding service in atomic develop 


ment work during World War II 


Rearing 2 Corp. — Richard 

Thomas, 87, founder and chairman 

of ide board, died December 30. He had 

obtained many basic patents in air con- 

ditioning, and had served as president 
of the corporation until 1947 


International Nickel Co. of Canada, 
Ltd.—Robert C. Stanley, chairman of 
the board of directors died February 
12. He joined the company when it was 
founded in 1902. Hie discovered monel 
and produced it directly from the ore 
For his many contributions to the field, 
he has received numerous high awards 
and honors. 


United States Steel Corp.—William 
C. Loyd died February 12. He headed 
construction of the company’s sheet 
and tin mill at Gary and was general 
superintendent there until his retire 
ment in 1931. 
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Flow Stubborn Materials 


| Thru Bins, Hoppers] ru Bins, | Thru Bins, Hoppers] 


AFPLY 


SYV7RONM 


_f 
“Pulsating Magnet” 


ELECTRIC 
VIBRATORS 





CHUTES 


Whether it's a small | cu. ft. 
hopper or a big 100 ton bin — 
there is a Syntron Vibrator that 
will eliminate arching and plug- 
ging. 

lf you have such a problem, 
send us the details. 


_SYNTRON co. 


Homer City. Pa 








MEETINGS and EXHIBITIONS 


Highlights of coming meetings that will aid executives and engineers in plan- 


ning itineraries. For additional information, please write sponsors of meetings 





MARCH 


National Association of Corrosion 
Engineers seventh annual conference 
and exhibition will be held at th« 
Statler Hotel, March 13 to 16. Sympo 
siums to be held include on March 13 
corrosion principles, water industry 
and pipe line industry problenis; on 
March 14, boiler feedwater, chemical 
industry, transportation industry and 
protective coatings; on March 15, oil 
and gas industry, cathodic protection, 
electrical and communications mdustry 
and corrosion inhibit yrs. March 16 in 
cludes round table discussions on gen 
eral problems and pipeline and under 
ground corrosion problems 


B - marpy - Society of America 

olds its Pittsburgh Section confer 
ence in that city March 28 and 29. Lo 
cal sections of other societies aid in the 
program, “Instrumentation in the Stee! 
Industry” 


APRIL 


Materials Handling Exposition will 
feature new developments in outdoor 
naterials handling at the International 


Amphitheatre, Chicago, April 30-May 
4. Clapp and Poliak, Inc., 341 Madison 
Ave., New York 17, N. Y 


The British Industries Fair will be 


held April 30 through May 11. Heavy 
industry will be centered in Birming 
ham (England) and other trades will 
be on display in London. British In 
formation Services, 30 Rockefeller 
Plaza, New York 20, N. Y 


Midwest Power Conference—Th« 
tourteenth annual conference will be 
held April 4, 5, and 6 at the Sherman 
Hotel in Chicago. The annual three- 
day meeting is sponsored by the Illinois 
Institute of Technology and 18 mid- 
western universities, aided by a ten 
man industry committee 


Machine Tool Electrification Forum 
sponsored by Westinghouse Electric 
Corp. will be held at the William Penn 
Hotel, Pittsburgh, on April 10 and 11 
Talks will include subjects on defense, 
conservation of manpower and ma 
terials, drives, motors and controls 
Open forum discussions are featured 


American Institute of Electrical En- 
gineers announce three district_meet- 
ings preceding the Summer General 
Meetings, Toronto, Canada, June 25-29. 

Southern District meeting is sched- 
uled for April 11-13 at Miami Beach, 
Florida. 

Syracuse will be the scene of the 
Northwestern District meeting, May 2 
to4 

The Great Lakes District meeting 
will be held from May 17 to 19 in Mad- 
son, Wisconsin 


Oil Heat Institute of America will 
hold its convention April 2-6 at the 
Palmer House in Chicago. For details, 
write Mr. Kaufman, secretary, Oil 
Heat Institute, New York 16, N. Y 


MAY 


Third World Petroleum Congress 
will be held at The Hague-Schevenin 
gen (Holland) from May 28 to June 
6, 1951. For more information or copies 
of papers, write Office of Secretary, 
USA National Committee, K. G. Mac 
kenzie, 135 East 42nd St., c/o The 
Texas Co., New York 17, N. Y 


JUNE 


International Commission on Illumi- 
nation will hold an annual session 
June 25 to July 4, 1951 in Stockholm, 
Sweden. New offices of the I.C.1. have 
been opened at 570 Lexington Ave., 
New York, N. Y., under direction of 
Secretary General R. J. Whitney 








UNLOADING TOWER 


BOOM STACKER 





Another D & H First 


Built for American Cyanamid Company 


Through the many years of experience of our engineers, we 
have developed, designed, manufactured and constructed the 
first push button operated bucket unloading revolving tower- 
crane with pivoted boom, built-in rotating hopper and movable 


operators cab all mounted on stationary gantry tower. 


Also the world's first self-contained hydraulically operated 
(belt conveyor) boom stacker featuring hydraulic ram for raising 


and lowering boom, hydraulic motors for driving the belt and 


slewing the boom. 


DERRICK & HOIST CO., INC. 


ENGINEERS AND MANUFACTURERS 
24-16 BRIDGE PLAZA, SOUTH 
LONG ISLAND CITY 1, NEW YORK 
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REVIEWS of RECENT BOOKS... 


The latest books, read by the Plant Engineering Group, are reviewed here for your 


convenience. Write directly to the publisher for those in which you are interested 





Capacitors 


“Capacitors for Indus:ry,’ 
Bloomquist, industrial engineering di- 
vision; C Craig and R. M. Parting- 
ton, capacitor engineering division, 
General Electric Co.; and R. C. Wil- 
son, Trumbull Electric Manufacturing 
Co., edited by Mr. Bloomquist. Pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. Il 
lustrated, 246 pages. Price $4.50 


This book should be of special value 
to the industrial plant engineer and 
electrician, utility power salesman, con- 
sulting engineer, and industrial power 
application engineer. Since these per- 
sons want a practical solution quickly, 
the application information and data 
have been presented in tabular and 
curve form. In most cases the answer 
can be obtained directly without the 
solution of the right triangle or use of 
complex algebra. Numerous examples 
are included illustrating the use of data 
and, where necessary, the step-by-step 
procedure for solution of practical 
problems. Although power-factor prob- 
lems of a utility distribution system are 
quite different from those of an indus- 
trial power system, the utility engineer 
will find many of the data handy. 


* by W. C. 


German Chemicals 


“The German Chemical Industry, A 
Bibliography of the Chemical, Metal- 
lurgical and Process Industries,” PB 
101 458, issued by the Office of Techni- 
cal Services, Department of Commerce, 
396 pages, sells for $10 per copy. Orders 
should be addressed to the Office of 
Technical Services, U. S. Department 
of Commerce, Washington 25, D. C., 
and should be accompanied by a check 
or money order payable to the Treas- 
urer of the United States. 


This new bibliography, a product of 
several years’ work by L. Wilson Greene 
of the Army Chemical Corps, has been 
reproduced by O.T.S. because of its 
usefulness to the researcher in these 
fields who is seeking full information 
on German developments. It contains 
well over 2,000 document references 
with descriptive titles or abstracts, and 
includes a 6,000-entry subject index, 
author indexes, and cross-indexes with 
O.T.S., British, and U.S. Military re- 
ports. Particularly helpful are sections 
dealing with the translations and re- 
ports available from private publication 
services, since O.T.S. has not been able 
to cover these materials fully in its 
“Bibliography of Technical Reports.” 


In addition to presenting general ref- 
erences on postwar conditions in Ger- 
many with regard to the chemical, 
metallurgical and process industries, 
the report gives published references 
for five major classifications of the 
German chemical industry, including 
dyes and pharmaceuticals, 11 classifica- 
tions relating to metallurgy, and 20 re- 
lating to process industries. 


Notural Gas Pipeline 


“Underground Highway” describes 
Texas Gas Transmission Corp.'s new 
$73,500,000 natural gas pipeline project 
and efforts being made to bring an in 
creasing amount of natural gas to the 
“big river region”, an area extending 
from Arkansas and Mississippi on the 
south to Kentucky and Indiana on the 
north. Film contains a series of se 
quences portraying, for the first time, 
specific application of natural gas to 
mass production and precision opera 
trons 

Prints 
charge, 
writing 
Corp., 


obtained without 
mailing costs, by 
Gas Transmission 


Ky 


may be 
except tor 
to Texas 
Owensboro, 


Soldering 


by Weller Electric 
Easton, Pa. 10¢ per copy 


‘Soldering Tips,” 
Cc orp., 


A simplified, vest-pocket course in 
professional soldering, first published in 
1948, has now been revised, and will 
double as a refresher course for experi- 
enced solders. Its 20 pages cover the 
whole soldering operation, time-saving 
methods, do's and don'ts, difficult 
points, flux and solder tables 





THIS NICHOLSON “POWER SERVICE” TRAP 


WON’T LEAK EVEN IF ‘COOKED’ DRY 


INLET 


Model 8B 
Piston-Operated 





. 


/ Nicholson piston-operated traps do not depend 
on buoyancy of float to raise valve. Thus, even 


though “cooked” 
dry, the valve will 


MAND BLOW-OFF 


capacity trap. 


NICHOLSON WEIGHT-OPERATED 
TRAPS — Three models for press. to 


200, 650 and 


air, 


1500 Ibs.; 


pacity and proof against leaking. 


Catalog 250 or see Sweet's 


W. H. NICHOLSON & CO. 


135 OREGON ST., WILKES-BARRE, PA. 


for steam, 


not leak live steam. With valve orifice up to 2" diam., 
they have enormous drainage capacity. This is attested 
to by the fact that thousands are installed on steam puri- 
fiers. Also widely used on headers, separators, heaters and 
superheated steam lines. Rugged; working parts of stain- 
less steel; pressures, 2 to 650 Ibs. The lowest price large 


gasoline. Also feature large co- 


Model WO 


ties. ¢ 


Help Ye 


- 
biems in [ror 
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ngs, adaptors and expansion joimts hp ratings and suggested methods of 
Teflon sheets, cylinders, rods, tubing application. Peerless Pump Div. Food 
and bars are also listed. Fully illus Machinery & Chemical Corp 
. . trated with photographs and. line draw 
( Continued from page 33 ) ings. United States Gasket Co 


249—Pumps. Although condensed, this 
12-page catalog presents a full line of 
248—Right Angle Pump Drives. The pumps for handling corrosive and non- 
best means of driving a vertical pimp Corrosive liquids, solids-carrying liq- 
with a horizontal driver is the Gear uids and dry and semi-dry materials. 
turbo, says this manufacturer of verti- Divided into three main sections the 
247—Gaskets. Complete line of metal, cal deep well turbine pumps. Especial books shows how to select pumps for 
metal-asbestos and cut gaskets fron ly where natural gas, gasoline, diesel different applications and then explains 
any material to standard sizes or t or steam power is more economical or their application, opcration and advan- 
specifications is covered in one section where standby power is desired. Con tages. Yeomans Brothers Co 

of 48-page general catalog. Other hal! struction features of the right angle 
of book is devoted to Teflon, its prop gear head are given in 8-page bulleti: 
erties and uses, together with detailed along with sectional drawings and di 
information on various gaskets, pack mensions, details of the flexible shafts, 


To obtain any of these free booklets 
circle the corresponding number on one 
of the convenient post cards on p. 117. 





250—Sewage Ejector System. Pneu- 
matic sewage ejector costs little to op- 
erate and maintain. More sanitary, ef- 
ficient and economical are some of the 
advantages claimed. Photos, cutaway 
views, diagrams, charts and tables tell 
you all about it in 12-page bulletin. The 
Blackburn-Smith Mfg. Co 





TOOLS AND SPECIALTIES 


251—Tools & Attachments. Line of 
tools and attachments for radial arm 
cutting machines used in the wood- 
working, metal and plastics industries 
is listed in 12-page illustrated catalog 
Gives specifications and dimensions 
along with a brief description of each 
unit. DeWalt Inc 





252—Carbide Tools & Parts. Here is 
a 60-page catalog that not only lists 
tools, blanks, etc., but tells how to se 
lect and apply them. The 30-page tool 
and blank section includes information 
as to most suitable uses of each type 
plus an illustrated example or two. Dif- 
ferences in the various grades of car- 
bide are clarified. This along with de 
sign and application data make it easy 
to select the correct grade. Non-tool 
parts are also listed and illustrated. 
Carboloy Co., Inc 


253—Sectional Scaffolding. Conven- 
ience, economy and other advantages 
of sectional tubular steel scaffolding 


with the RIGHT combination of et are shown pictorially in 12-page bul- 


letin. Photographs and line drawings 


‘T} 9 Og | give detailed information on erection 
yy and dismantling of basic units, avail- 

Set, able frames and components, and a 

es wide variety of actual applications. The 


Patent Scaffolding Co 





Leakage caused by packing vulcanizing and hard- 
ening where temperatures were over 400° F. see | 254—Pipe & Bolt Machines. Pocket- 
. | size folder packs a wealth of factual 
The right combination of “John Crane” packings *% , data on three models of portable pipe 
styles 177AM and 177)...offered maximum cae. and bolt machines. Also shown are the 
ir : power drives as well as pipe cutter and 


ty pipe threader designed for use with 
izing properties at elevated temperatures. electric power drives. Beaver Pipe 


Tools 


sealing ability, heat resistance and non-vulcan- 


Over six months of service, as com- 


pared to one or two weeks service . ; 3 255—Portable Electric Tools. Drills, 
from the rubberized fabric-type f ‘ 4 screw-drivers, grinders, sanders and 
packing formerly used. : ¥ polishers are illustrated and described, 
; : |} and complete specifications on every 

tool are given in new catalog. Features 
complete line of 360 and 180-cycle port- 
able electric tools. Buckeye Tools Corp 


For further information about this and other John Crane applications, 
write for ovr catalog . . . Dept. IP-3, 1831 Cuyler, Chicago 13, Illinois. 256—Metal Shaper. Up-to-date 
mation on 7 in. metal shaper is featured 
in new bulletin. Complete specifica 


CRANE PACKING COMPANY ; tions, catalog listings and illustrations 


infor- 
PACKINGS AND MECHANICAL SEALS 


CHICAGO 


* ncipe ties om United States and 


( Continued on page 132 ) 
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WHY HOT OR COLD TYPE 


Belco Deaerators 


PRODUCE OUTSTANDING RESULTS! 


The Belco Atomizing Valve is used in the initial step of 
all Belco Heaters. Deaerators and Hot Process Softeners to 
imsure superior résults. The Valve divides the incoming 
water into such finely atomized dfoplets that heating is 
practically instantaneous when spfayed into an atmosphere 
of steam. Because of the rapid primary heating, the sub- 
sequent steps of separation of the gases and/or chemical 
vs action are greatly facilitated. 

FEED eT 


In the second-step scrubber section large volumes Sf steam 
contact the preheated water and insures complete ebulli 
tion and complete removal of all corrosive gases. The 
oxygen content of the effluent from a Belco Deserator is 
less than 0.005 ‘gil. per liter. More information in illus 
trated Bulletin 103. « 


you get plus-value with a ee 
STETS Type G regulators pak aid = mi 


ENGINEERING 


Valve-in-end construction gives you simple, compact The vee nee sl 
design that’s built for maximum m portormanee. You of Belco’s well in- 
can get STETS Type G regulators in either piston or formed staff of en 
ae valve units—250-400 w. s. p.—other types to gineers is evellable 


to you at all times. 





Write today for bulletin 150 with full facts on the 
STETS new LPG Regulator. 


Photo af right 


Belco High Pressure 
$ T E T $ C 0 a P A & Y Steam Decerator. 
Capacity 300,000 
1440 BROADWAY — NEW YORK 18, N. Y. Ibs. per hour 


SHOOT THE WORKS Jia NEW PLASTIC 
jon SouaaeNTs CADLL AG A FLOOR PATCH 
cu Dus, Die, ond Git ns wd | SETS INSTANTLY 


fast, easy way. It's a No need to tie up plont traffic while broken 
, concrete floors are being repaired. Use durable 
sure bet you'll reduce 


INSTANT-USE : @ tough, plastic mea- 
terial which takes traffic almost as soon as it's 
breakdowns and put down. Ideal for repairing cracks and 
reaks due to relocating machines or for com- 

have better run- plete overlays. Bonds tight to old concrete 


ning, longer fd a TAMP: TRUCK OVER: 
. 4 - si shovel 
pom ma ’ j INSTANT USE. into 
hole or rut—tamp— 
and your floor is re 
stored to solid smooth- 
ness—ready for traffic 
Note: Plasticizer makes 
INSTANT-USE easy 
to scoop out of con 
tainer . easy to 
level, to tamp, to use! 
Immediate shipment 


MAIL COUPON FOR FREE TRIAL OFFER and 
HAND BOOK OF BUILDING MAINTENANCE 




















with attachme 


very cleaning job FLEXROCK COMPANY aan ~ 
e 3605 Filbert St., Philadelphia 4, Pa, P°"C'P “l"'e* 
5 y rr 7 . 
PORTABLE COMBINA N Please cond me, complain INSTANT-USE infor- 
5 c mation, details of IAL ORDER PLAN and HAND 
BLOWER-SUCTION CLEANER BOOK OF BUILDING MAINTENANCE—no obligation. 
(Clip and attach Coupon to Co. letterhead) 


CLEMENTS MFG. co. Name 


6628 S. NARRAGANSETT AVE. CHICAGO 38, HL Company 





INDUSTRY AND POWER * March, 1951 








Install the New Pritchard 


HYDRYER’... 


... for Dependable Dehydration 


of Air and other Gases 


Unexcelled for efficiency in drying 
air for instrument and process controls. 
Pritchard HYDRYERS are standard pack- 
aged units designed to reduce dew points 
of compressed air and other gases to minus 
(—) 40° F. Only service connections are 
required. Specially designed HYDRYER* 
units can be built to your requirements. 

Write for FREE Bulletin No. 16.0.080 


*Registered Trade Name 





QUALITY 


Dept. No. 


EQUIPMENT DIVISION 


iePritchard «:. 


111 908 Grand Ave., Kansas City 6, Mo 





EQUIPMENT District Offices : 





ENTIRE 
COMMUNITY 


Manufacturing, processing, heat 
ing and cooling always improves with 
pure, bright water If your water 
supply needs treatment to remove hard- 
ness, iron, taste or odor it will certainly 
pay to have your problem surveyed by 
GENERAL FILTER CO. engineers. 

G.F.C. is part of the LAYNE organi- 
zation with engineering and construction 
facilities in every area. A complete 
service is offered, from the first survey 
to the installation of economical and 
efficient water purification equipment. 


Write For Detailed Information Today 


A Layne Affiliate 


GENERAL FILTER CO. 


923 2nd St. @ Ames, lowa 





HOUSTON « ST.LOUIS + CHICAGO « PITTSBURGH + TULSA + NEW YORK 
Other Representatives in Principal Cities from Coast to Coast 


| Is Your 


HRT Boiler 
Worth Saving? 


Whether old or new, every riveted HRT 
boiler needs seam protection. Otherwise, 
the lapped edge of the plate is sure to 
bulge and burn. 

National Seam Protectors have averted 
costly maintenance and repairs on hun- 
dreds of HRT boilers since 1916. In fact, 
many a boiler would have been scrapped 
long ago except for National seam pro- 
tection. 

If you want to avoid leakage, calking, 
patching, and possible explosion, get com- 
plete information on National Seam Pro- 
tectors. Write now while the subject is on 
your mind 


NATIONAL BOILER PROTECTOR CO. 


928-9 Rybold Bidg. + Dayton 2, Ohio 
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showing the wide variety of what can 
be done with the shaper are given. Delta 
Power Tool Div., Rockwell Mfg. Co. 


257—Slide-Set Vise. Handle spinning 
is eliminated—the jaws slide to any po- 
sition and as the work is engaged the 
vise operates conventionally. Full in- 
formation on this new development in 
vises is contained in 4-page well-illus- 
trated bulletin. Dodge Mfg. Co. 


258—Portable Winch-Hoist. Versatile 
hoist, weighing only 8% Ib, that can 
be instantly rigged to either lift, pull 
or lower 1% tons for 7% ft, or % ton 
for 15 ft is pictured and described in 
4-page bulletin. Features include alumi- 
num, alloy construction, oiled-for-life 
bearings, interlock pawl arrangement 
for safety. Can be made tamperproof by 
removing handle. Built-in pulley biock 
and three swivel hooks permit work- 
ing around corners or in close quarters. 
The Lug-All Co 


VALVES, PIPING AND FITTINGS 


259—Steam Traps. Revised edition of 
“Solving Steam Trap Problems” con- 
tains 36-pages of helpful, practical im- 
formation for engineers and mainte- 
nance men concerned with specifying, 
installing and servicing steam traps. 
Complete specifications and capacities 
on steam traps, float traps, air release 
valves and pipe line strainers are 
given. Describes how to calculate con- 
densation loads and select traps for all 
classes of equipment. Gives pointers on 
how to install traps with the fewest 
fittings and how to service traps quick- 
ly and efficiently. Well illustrated with 
installation photographs and sketches 
showing typical arrangements, and 
construction. V. D. Anderson Co 


260—Steam Capacity Chart. Two-color 
steam capacity chart enables you to 
determine steam capacity required 
from safety valves to give 100% protec- 
tion in case of pressure reducing valve 
failure. Marine & Industrial Products 
Co. 


261—Corrugated Metal Pipe. When 
planning sewers, culverts, conduits or 
similar systems Armco’s 20-page bulie 
tin may help you in selecting the pipe 
best suited to your needs. Describes 
prefabricated corrugated metal struc 
tures in diameters up to 96 in. Includes 
convenient, authoritative engineering 
data. Photographs and sketches illus 
trate applications. Armco Drainage & 
Metal Products Inc 


262—Valves, Fittings, Flanges. If 
you're dealing with liquids and gases 
of any sort, under high or low pressure 
you will be interested in this 400-page 
catalog. Drop forged steel valves, fit- 
tings and flanges for every modern 
piping need are pictured and described 
Special section on refrigeration is in- 
cluded. Henry Vogt Machine Co 


263—Reducing Valve. Used to protect 
water lines where high initial pressure 
would cause serious damage, this 
“Cushioned” water pressure reducing 
valve is fully covered in 6-page bulle- 
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tin. Installation, operation, adjustment, For dependable 


servicing and specifications are fully 
described. Tables show general dimen- 
oo and weights. Golden-Anderson 
Valve Specialty Co. 


— : 
264—Flexible Ball Joints. Most com- rouble , i f c rm 
prehensive bulletin on this subject ever 

Migs 


published—that’s what Barco says of 
its 16-page booklet aimed at design as . 
well as plant engineers. Flexible ball, 
swing, swivel, revolving and other 
types of movable joints for use in pip 


ing for power, process, heating, chemi MILL QUENCHING, 


cal or hydraulic service are thoroughly 
discussed. Contains complete speciii 
cations, dimensions and application COOLING and 
data. Barco Mfg. Co 
DESCALING OPERATIONS 


GOLDEN - ANDERSON 


265—Drainage Manual. To assist en \ 2S. 5 ah ob we 
gineers and superintendents in the AUTOMATIC-SOLENOID  N 
proper methods of installing drainage he ee ed De et 


structures, culve rts, sewers or conduits 
this company offers an illustrated 46- 
page installation manual Discusses 
the handling of metal drainage prod 
ucts, location, proper excavation and 
preparation of base in various types of 
soils and rock. Arm« Drainage & 
Metal Products, Inc 


———~For longer service, less 
maintenance and greater 
266 — Light-Weight Pipe. Lockseam all-around dependability— 
Spiralweld pipe give plus performance specify and install Golden- 
on jobs in the power plant, materials rson ione 
handling, mining, oil, and sewage dis ¢ Ande cushi d valves. 


0Sal fields says 4-page illustrated bul 
letin. Include typical applications along 
with data on fittings, flanges, connec 
tions and pipe specifi ations trom 4 to 
30 in. ID. Nayk Pipe Ce 


b 


HEATING, VENTILATING AND AIR 
CONDITIONING 


267—Dust Control. Plant engineers 
responsible for dust control are the 
target of 50-page book that presents 
letailed selection, operation, and main- 

tenance data. Has three major sec- 

tions: Exhaust Hoods and Piping Sys- 

tems, Dust Collecting Equipment, and 

Exhausters and Drives. Lists six basic 

methods of accomplishing dust con 

trol; gives reasons why failures occur; 

analyzes with text and line drawings 

the three basic elements of dust control The plate mills, structural mills, strip mills, rail mills 
oa systems. pectin’ atoemetion and sheet mills of America have proven the efficiency 
ind engineering data make this book 

1 werthwhile addition to your refer and dependability of Golden-Anderson cushioned elec- 
nce library. Pangborn Cory trically operated Water Service Valves. The air and 
68--Air Drier, Moist Soon water cushioning feature prevents hammer or shock 
268—Air » Moisture, dirt, ol anc 

fine scale in compressed air lines can These automatic valves provide full pipe line area when 
be hurled out by centrifugal force and open, are drop tight when closed, and permit adjustable 
gravity pull. Condensed catalog shows eal - 

how it’s done with the Aridifier. Ex ciosing spe 

plains the principles and describes fea 

tures. Engineering information is pre 

sented in tabular form. Of particular 

interest is table of cim requirements 

m various pneumatic applications 

Logan Engineering Co 





269—Dust Collectors. Illustrations and . li 
specifications of complete line of dust 4 Irecta ly mpany 


collectors are contained in 38-page 
catalog. Dry grinding dust problems 2095 KEENAN BUILDING—PITTSBURGH 22, PA 
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INDUSTRIAL FIELD! At Town, 
Nebraska, REFINITE installed two 
softening tanks, two brine measuring 
tanks, and one salt storage tank in 
the recently completed new boiler 
plant. These Softener tanks are 6 feet 
in diameter and 6 feet high, with a 
maximum fiow of 150 gpm and back 
wash rate of 170 gpm, oon yin, 
boiler house, laundry etc. a dp 
meter contro! periodically 4 
water and activates the automatic re- 
generator which begins at first sign 
of hardness in wéter. 








Problems in WATER TREATMENT are ate solved when you call in the 

RIGHT ANSWER people. Refinite’s Sales & Service Staff blankets the na- 

tion, and there is a representative close enough to give you neighborly 

service. Merely get in touch with Norm Tucker at Refinite in Omaha. He 

will have the Refinite man nearest you get the necessary details concern- 

ing your problem, and forward to the RIGHT ANSWER Service in Omaha 
. for immediate attention. 


* * 
Today . . . ask the girl on the switchboord te | t : i if 
get Norm Tucker of RIGHT ANSWER Service La e i rt ul e 
ORchord 3000... Omaha. Or, write. Ad- 


drets: Right Answer Service, Refinite Corp., WATER REFINING EQUIPMENT 
P. ©. Box 1312, Omohe, Nebrosko. OMAHA, NEBRASKA 

















PICK YOUR — 


x 
wer wt *SUre, 


tc ~ 
PALMETTO 
OO sur 


--- TAKES ON ALL COMERS! 


This all-service flange and joint sheet packing takes gruelling 














punishment ... won't go to pieces when it runs into chem- 





icals, when pressures or temperatures get rough. Structure 
does it — selected long-fibre asbestos pressure bonded with 
special heat and chemical resisting bonding agents. Com- 
pressible. Resilient. Exceeds Navy and Federal specifications, 
Standard sheets and gaskets to order. 


Write for bulletin SP-19—the single sheet with Palmetto’s eight 
perfect answers to all sheet packing and gasket requirements. 


GREENE, TWEED & CO. 
NORTH WALES, PENNSYLVANIA 


é 





“TUSKO” 
WALRUS POLISHING /f |) 
_ LEATHER : 


res 





are discussed as is vapor and must 
problems from wet grinding and ma- 
chining operations. Cross index per- 
mits you to locate the recommended 
unit, either by known cfm capacity or 
by general classification of the dust 
involved. Aget-Detroit Co 


MISCELLANEOUS 


270—Lubricant Data Book. The answer 
to the problem of securing maximum 
over-all efficiency in lubrication lies in 
determining the kind and quality of 
the lubricant, and the method of appli- 
cation that is best suited to each case 
[his 56-page data book will show you 
how to select the correct lubricant for 
a particular application. Lists equip- 
ment in almost every industry and 
gives specific lubrication recommenda- 
tions along with other valuable infor- 
mation. Fiske Brothers Refining Co 


271—Hydrolubes. Physical properties 
and advantages as well as how to use 
these fire-resistant hydraulic fluids are 
presented in 12-page booklet. Describes 
their fire-resistance, high viscosity in- 
dex, low leakage loss, and slight hazard 
to operators in use. Tables, charts and 
curves give information in condensed 
form. Carbide & Carbon Chemicals 
Div., Union Carbide & Carbon Corp 


272—Corrosion & Rust Control. Tinal- 
lium Pro-Tex-It provides corrosion and 
rust control with rugged lubricating 
properties for practically all basic ma- 
terials says 5 pages of data. Contains 
information on exhaustive tests, a nost 
of recommended applications, sevcral 
testimonial letters and user reports 
American Sand-Banum Co., Inc., Pro 
Tex Div 


273—Open Steel Gratings. Technical 
manual explains the properties of 
structural steel footwalks, gratings, 
treads, etc. Illustrations show various 
applications. Tables give widths and 
types. William F. Klemp C« 


274—Hydraulic Oil Purifiers. Specially 
prepared 8-page bulletin presents cor- 
rect method and equipment to main- 
tain hydraulic oils under the most 
severe operating conditions. Actual 
plant photographs and schematic draw 
ings illustrate various applications of 
the purifiers. Honan-Crane Corp. 


275—Coatings. Vinyl plastic coatings 
for the control of corrosion on steel, 
concrete, brick and plywood exteriors 
are described in well illustrated bulle- 
tin. Specific properties are given; 
chemical resistance chart is included; 
and application information presented 
Casey & Case Coating Co. 


276—Emulsion Cleaners. Folder de- 
scribes a series of emulsion cleaners 
which have been designed to remove 
both oil-soluble and water-soluble soils 
from any metal or alloy, without at- 
tacking the base metal. Claimed to 
be harmless to most paint finishes 
Detrex Corp 


277—Packing. Profusely illustrated 20- 
page catalog combines in one booklet 
the full line of Palmetto packings. In- 
cludes the recently introduced packing 
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for liquid pistons on inside-packed pis 
ton pumps. Self-lubricating, molded 
and sheet packings are covered in de 
tailed text that points up application, 
structure and performance. Handy s« 
lection charts and descriptive tables on 
size, weights, lengths, etc. are provided 
Greene, Tweed & Co 


278 — Hydraulic Cylinders. Complet« 
data relative to most recent develop 
ments on Rotocast hydraulic cylinders 
are presented in 28-page catalog sec 
tion. List of construction features, 
mountings, accessories, typical installa 
tions along with ample technical and 
engineering data enables you to deter 
mine the type and size which will best 
meet your requirements Logansport 


Machine Co., Inc 


279—Insulating Oil Regeneration. Dis 
cussion of contaminating effect of 
sludge, moisture and carbonized par- 
ticles on insulating oils is contained in 
4-page technical bulletin. Photographs 
and factual data on centrifugal equip 
ment that restores dielectric strength 
of such contaminated oils are given 
Data on causes and effects of contami 
nation, proper heating of insulating oil 
and how to rate effectiveness of cen 
trifuges included. The Sharples Corp 


280—Corrosion Proof Linings. Com 
plete line of corrosion proof linings, 
including: sheet linings, solution or 
dispersion linings, brick sheathings 
and miscellaneous linings are described 
The Atlas Mineral Products Co 


281—Floor Repair. Method of resur FE L fF X | re L E BA [ [ J O | N TS 
facing or repairing floors without in 

terrupting plant traffic is described in 

2-page bulletin. Plastic product ready : 2 
for immediate use is recommended for THE SOLUTION FOR MANY PROBLEMS! The BARCO Flexible Ball Joint is 
various heavy-duty applications ac one of the most useful, most versatile fittings ever developed for application 
cording to the manufacturer Para on piping conveying steam, oil, gas, water, air, chemicals, refrigerants, or other 
mount Industrial Products Co fluids. Find out how these simple, rugged, economical joints can help you: 


282—“Duco” Finishes. “The Story of @ Overcome piping misalignment! Provide simple, trouble-free flexible couplings for 
‘Duco’ Finishes” is a 20-page picture steam or air lines. 


story of the discovery and develop @ Provide for movement in piping — up to 40° side flexibility in any direction, plus 
ment of oo finishes. Documents 360° swivel action. Widely used in loading and unloading lines. 
the solving of various problems con 
cerned with quick-drying durable fin @ Protect piping against strain, —— settling, shock, or vibration! Excellent for ouvt- 
ishes. E. I. du Pont de Nemours & Co side service piping ti buildings, large storage tanks. 











COMPLETE LINE—15 different sizes, %" to 12". Angle or straight, male or 
pertinent information about every female threaded connections—flanged connections —welding ends for welded 
bronze electrode produced by Ampco connections. Available in materials suitable for tempera- 
is contained in 24-page reference and tures from -50° to as high as 1,000° F.; for pressures from 
instruction book. Recommends weld vacuum to 750 p.s.i. steam, or 6,000 p.s.i. hydraulic. 


283—Bronze Electrodes. Technical and 


ing techniques and procedures, and 
machining suggestions. Includes con- 
venient charts covering selection and 
preheating. Ampco Metal, Inc. 


Fire-proof, pressure-safe! Standard throughout the 
world — available through leading supply companies. 


ENGINEERING RECOMMENDATIONS — Barco factory 
. . and field engineers are ready to help you solve your 
lint aa Sa problems. ASK FOR NEW CATALOG NO. 215 
maintenance superintendents is this 6 BARCO FLEXIBLE BALL JOINTS. 
page chart. Lists many common build 
ing maintenance problems and recom- 
mends a solution for each. Over 100 BARCO MANUFACTURING co. 
products and processes are available for 1831 0 WINNEMAC AVE. CHICAGO 40, ILL. 


maintenance of floors, roofs, interior , ‘ , , : 
and exterior walls, waterproofing sad The Only Truly Complete Line of Flexible, Swivel, and Revolving Joints 


paints, etc. United Laboratories, Inc FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
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CE-1t-a 


LOOK 
AT THESE 
SAVINGS 


53/...14/ 


of noble metal 
thermocouple cost 


WITH 


ENGELHARD 


RECLAIMING PROCESS 


ON ONE 30” long platinum ther- 
mocouple, the Engelhard Reclaim- 
ing Process saved 53% as compared 
to the cost of a new unit. On an- 
other, the saving was 74%. These are 
typical examples of how Engelhard 
Reclaiming — including applica- 
tion of scrap value of old noble 
metal thermoelements against cost 
—can stretch your equipment dol- 
lar. What's more, Engelhard re- 
stores old thermoelements to like- 
new condition .. . in just 48 hours, 
if necessary. 


ENGELHARD also manu- 
factures a line of wide- 
range thermocouples 
and accessories to meet 
your specific conditions 
of atmosphere and tem- 
perature. For complete 
information on either 
Repairs and Reclaiming 
or New Couples, fill out 
coupon below and mail 
today. 


Zo UvcOoOn r=-pzt 


Seeeeeseseeseseesesseeee 
7 


Please send me: 


C) Data on Engelhard Reclaiming Process 
(CD Free copy of Engelhard Bulletin 330-D 


Address... 


eeeeteeeeeeeeeeeeee 
@eeeeeeeeeeeeeoeeeeee 


CHARLES ENGELHARD, INC. 


850 PASSAIC AVENUE, EAST NEWARK, WN. J 





NEW EQUIPMENT 
AND DEVELOPMENTS 


( Continued from page 22 ) 





30—SPIRAL-WOUND GASKETS 
THAT ARE REUSABLE 


Maintaining perfect seals for boiler hand- 
hole and tubecap cover assemblies at a mini- 
mum maintenance cost is now possible with 
the application of Flexitallic Gasket Com- 
pany’s style T gaskets. No compounds are 
required and the gaskets can frequently be 
reused if not removed from cover assem 
blies during outage. This economy results 


from the exclusive feature of Flexitallic 
spiral wound construction—the spiral wind 
ing of V-crimped plies alternated with plies 
of filler. The V-crimp gives the metal strip 
a strong, resilient action that rebound when 
they are not under compression. Available 
in two thicknesses: 0.125 in. for assemblies 
having marrow seating surfaces and high 
bonding loads and 0.175 in. for assemblies 
aving broad seating surfaces and low bond 
ing loads. Standard style T gaskets come in 
the following three ranges of operating pres- 
ire for practically all makes of boilers and 
1uxiliary equipment: 0 to 499, 0 to 999 and 
1000 psi and above 


31—LIQUID STRAINER HAS 
BUILT-IN SCRAPER 


Sarco Co., Inc. now are manufacturing 
pipe line strainers with built-in scraper 
blades that clean the screen while the 
fluid is flowing. There is no cause for shut 
lowns to remove and clean the screen, and 
the removal of screens is eliminated. This 
device puts an end to the hazard of screen 
leakage and permits the use of a closer 
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mesh strainer. It removes solids or scums, 
without interruption of flow, from any 
fluid: river water, syrups, hot wax, tar 
fuel, Bunker C fuel oil, brine, fruit juices, 
inks, paints, resins and photographic film 
solvents. Inside the cylindrical screen is a 
scraper blade, which rotates like a worm 
gear. This motor-driven blade hugs the in- 
side of the screen and scrapes off the for- 
eign particles as quickly as they are trapped. 
The body, scraper and screen can be or- 
dered of any suitable metal and the screen 
can be lined with a metal gauze. Available 
in sizes 3/4 to 8 in 


32—RELIEF VALVE 
RATED IN BTU CAPACITY 


A moderately priced, large capacity safe- 
ty relief valve for water heaters and tanks 
is announced by McDonnell & Miller, Inc. 
It is designed to prevent excess pressure 
under conditions that can develop in a hot 
water system. Each valve is rated in Btu ca- 
pacity. It is possible to select the valve that 
will open at the desired pressure and that 
has capacity equiva- 
lent to the heat out- 
put of the boiler. All 
valves are certified 
for capacity by the 
National Board of 
Boiler and Pressure 
Vessel Inspectors, 
and bear the official 
ASME symbol of 
compliance with the 
code. Operation is 
extremely simple. At 
normal temperature, 
water is relieved at 
a low rate, but when 
temperature rises in 
to the emergency 
zone the increased 
velocity acts on a 
ring, snapping the 
valve wide open to dissipate heat at full 
discharge rating 


McDONNELL 3345 


33—HAND SAW AIR 
OPERATED 


A completely different approach to power 
sawing was announced today by the Wright 
Power Saw and Tool Corp. Entirely unlike 
conventional chain or circular saws, this 
saw drives twin reciprocating blades over a 
{-in. stroke at 1500 strokes per minute with 
60 psi compressed air. Because of the dy- 
namic balance derived from the opposed 
motion of the blades, the saw is free-saw- 
ing and there is no thrust or torque. The 
saw is equally effective for crosscutting, rip- 
ping or notching. Sawdust is thrown away 
from the operator and cannot clog or bind 
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the blades. Saw teeth can be resharpened and A jy ft KE T 0 0 5 h | 
set the same as any handsaw. Other fea- 4 4 e ps 
tures are: blades can be changed in seconds, 
360 degree handle adjustment for cutting in 


any position, saw stops instantly when heat transfer 
spring-loaded throttle is released, alloy steel 2 
equipment 


blades, and low air consumption 
stand the gaff 
these tools 


assure 
34—CLUSTER LIGHTS FOR thorough cleaning 
OUTDOOR PROTECTION . . . more accurate 


4 ° 
Weatherproof cluster lights for outdoor expanding 

protection, factory yards, boundary fences 

and other industrial area floodlighting ap- 

plications are provided with the Stonco 

Cluster Box No. 25 announced by Stone 


Experier 

n AIRETO 
keep down-time 
osts less to give 


sce it 


FEATURES 


Mfg. Co. Designed to conserve critical alu- 
minum, the unit combines tough aluminum 
alloys that are precision die-cast under tre- a handle vaive that gives operator quick positive 
mendous pressure to provide structural Taelaliae a water-feeding device to keep drill head 
strength with less aluminum. A removable sturdy, lightweight alloy 
cast aluminum cover with a heavy cork 

gasket provides quick, easy access to inside 
wiring and speeds up installation. Each box 
has six Y2 ips tapped holes to take from 
one to five standard lampholders for 150, 
200 and S007 eutlenr Gutemeedl sp SPECIAL EXPANDER FEATURES 

flector bulbs, which are available as stand- 

ard stock from all major lamp and bulb manu- These ball bearing type expanders have many 
tacturers Paelatiiatlaiiela 


unted have 


ao voriety of dr 


features h as a special retainer which 
securely encases bo bear! 5 by Jeli deh -mueigel isle! 

35—OiL BURNER HAS grooved raceways on which the thrust is equally dis 
STEAM ATOMIZATION tributed ‘to prevent bearing breakage tapered 


v 

Coppus Engineering Corp. has announced bevel-nosed rolls to produce smooth unridged surfaces 
the marketing of a Coppus-Dennis Oil 
burner, which is said to have six major ad- 
vantages. This burner utilizes steam under There's 
pressure to atomize oil into the smallest pos- an AIRETOOL 
sible particles that are discharged through 
rapidly rotating orifices and then thrown 
outward into a cylindrical “sleeve” of air 
Air-fuel mixture is projected into the fur ! tube cleaner and 
nace by a fan, which is rotated by the jet | tube expander 
1 
| 





reactions of the steam-atomized oil. Violent for every t of 
mechanical mixing of the atomized oil and tubular A. ate 
VW 


For advice on any tube maintenance 
problem, write The AIRETOOL Mfg. Co., 318 S. Center St 
Springfield, Ohio. 





7 
AIRETOOI 
4 4 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 





BRANCH OFFICES 
New York, Philadelphia, Chicago, Houston, Tulsa, Baton Rouge 
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KEWANEE 


HEAVY-DUTY 


10 to 304 hp 
100, 125 and 150 Ibs wp 


Has all the characteristics 
which make firebox boilers 
ideal for high pressure. Com- 
plies fully with ASME and 
SBI codes. 


Outstanding for extra years of 
dependable service in produc- 
ing hi-pressure steam econom- 
ically with Oil, Gas or Coal. 
WRITE Department 96-D3 749 
for 6” scale with pipe diemete: markings 


KEWANEE BOILER CORPORATION 


KEWANEE, ILLINOIS 





tow Yorn City 


owe Amumas Rasuros & Plasdard Sesitary corrosion 





RESEAT VALVES 
AND BIBBS 


RESEATING 
A 6188 


RESEATING 
VALVE 


M. B. SKINNER CO. 


SOUTH BEND 21 INDIANA U.S.A 





air brings the+oxygen molecules together 
with the hydrocarbon molecules of the fuel, 
resulting in rapid and complete combustion 
and consequently a very short flame pattern. 
Advantages resulting from this design are 
as follows: (1) boiler rating is increased, 
(2) fuel efficiency is improved, (3) hot 
spots are eliminated, (4) no forced draft 
equipment is required, (5) stack require- 
ments are cut, (6) coking of atomizers is 
reduced. 


36—DISCHARGE TRACKS 
INCREASE CAPACITY 


Adaptable to the handling of many types 
of parts, ranging in size from tiny rivets to 
mower blades, the feeding capacity of Syn- 
tron Company's vibratory parts feeders can 
be doubled or tripled by equipping them 


with two or three feeding tracks instead of 
one which was originally furnished. Move- 
ment of parts is in the same direction on all 
tracks and the discharges may be located all 
at one point or at various points around the 
circumference of the bowl, convenient to 
the processing stations. Two or more tracked 
part feeders not only increase rate of feed, 
but also permit addition of more processing 
stations and counting devices. Models EB- 
01 and EB-1 can be furnished with two 
feeding tracks, while Models EB-2 and EB 
5 can be equipped with four feeding tracks 


37——-ANGLE SIGHT VALVE 
COMES IN TWO STYLES 
A supplement to Oil-Rite Corporation's 
straight sight feed valves style SFN, for 
pressure or gravity oiling systems, permits 
a manufacturer to construct his own oiling 
system at low cost. These valves have ex 


tremely free-flow characteristics and allow 
the flow of oil to be visually checked and 
closely regulated. They can be used singly 
or gang mounted, are equipped with needle 
valve control, and regulate oil flow from full 
flow to a complete shut-off. Smooth easy 
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hairline adjustments can be made and re- 
tained through the use of a friction screw 
Gang mounted sight feed valves permit 
multiple oiling controlled from a central 
point. Oil from a reservoir or pump is fed 
through the valves to a number of individu- 
al bearings requiring lubrication, thus re- 
lacing from 2 to 24 oilers. Oil fed to each 
worn can be individually adjusted and 
observed at one station 


38—/NSTRUMENT CONTROLS 
AIR VELOCITY ..., 

A proportional action for controlling air 
velocities ranging from 50 to 250 fpm, has 
been developed by Johnson Service Co. Op- 
eration of the instrument is based on the 


fact that the velocity of air, moving between 
two points, is proportional to the difference 
in pressure between those points. This regu- 
lator responds to pressure variations of 
0.0001 in. water gage and controls veloci- 
ties within plus or minus 10 fpm. Control 
pressure increases in direct proportion to 
the increase in velocity 


39——GEAR MOTOR LINE 
IS VENTILATED 


The Janette Mfg. Co. announces a line 
of ventilated integral horsepower gear-mo- 
tors. With this addition, the entire Janette 
line now includes ventilated, enclosed and 
totally enclosed fan-cooled types of gear 
motors. Single phase type motors are avail- 
able in 1-hp and smaller ratings; polyphase 
and direct current motors are available 
through 714-hp. Within a short time, in- 
tegral horsepower, class 2 gear-motors will 
be available for use in explosive atmos- 
pheres. Designed for maximum flexibility 
of mounting, the gear-motors are both easy 
ind inexpensive to assemble on any ap- 
paratus. Six types and sixteen sizes of gear 
boxes are available that can be furnished 
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with motots. These gear boxes include gear 
combinations for either single or double re 
duction, and either worm gear of combina 
tron worm-and-planetary gears 


40—AUTOMATIC WELDS MADE 
IN 3 O'CLOCK POSITION 


Horizontal welds made on vertical plate 
by the submerged melt process have been 
limited to special setups. Equipment in 
troduced by The Lincoln Electric Co. ex 
tends the advantages of the process to joint 


positions other than downhand. Automatic 
heads travel along a stationary seam. The 
flux is carried on a belt whose top side is 
stationaty so that the flux does not move 
although belt and pulleys travel with the 
head. Welds can be made from one side with 
backup if necessary, or from both sides 
simultaneously without backup. Distortion 
and cracking are minimized. Good pene- 
tration allows less current and smaller elec- 
trode. Irregular contours can be followed 
The process is ideal for fabricating pipe, 
box-sections, beams and large storage tanks 


41—FREON COMPRESSORS 
OPERATE QUIETLY 


New standards of quiet, vibration-free op 
eration, low operating and maintenance 
costs and long-wearing surfaces are incor- 
porated in The Trane Company's line of 
reciprocating compressors. Designed for 
omfort and process air conditioning appli 


itions, the compressors are built in 10, 15 
20, 25, 40 and 50 ton capacities. Complete 
condensing units are made in each size. No 
special foundations, floor construction or 
soundproofing is required. Contributing to 
smooth operations is the cylindrical body 
jesign; “V" and “W” arrangements of the 
four, six and eight Vylindes models; counter 
balancing of all reciprocating forces; static 
und dynamic balancing of crankshafts, and 
reduction of moving weight through alu- 
ninum pistons and connecting rods. Noise 
is reduced through use of plastic cushioned 
valves, aerodynamically designed suction 
und discharge gas passages and location of 
ill parts of the capacity control system with- 








Available with Visible and Av- 
dible Alarms and Repeaters at 
ovxiliory points 


_ Jerguson Truscale Gage reproduces your boiler water, deaerating 

tank, or other liquid level remote points with accuracy as close 
as 4 of 1%. This is made possible by a design which transmits move 
ment changes in a mercury-filled manometer through a specially de 
signed featherlight pointer system. A unique magnetic coupling, with a 
magnetically energized yoke operating on precision bearings, uses the 
maximum of coupling force available with a minimum of inertia in the 


pointer system 


The extreme sensitivity and close accuracy of the Jerguson Truscale 


ints, The 
Truscale Gage has a built-in adjustment for easy calibration for any 
W.S.P. 


in the dark, and the gage is available with visible and audible alarms 


Gage gives you dependable liquid level readings at remote pi 


The dial is illuminated, the scale markings and pointer glow 


Nal remote 


Investigate this exc 


gage. Write f 


reading liguid letei 


r dat n Jerguson Truscale Gage 








Gages and Valves 


for the Observation 
of Liquids and Levels 


Representatives in Major Cities 
Phone Listed Under JERGUSON 


JERGUSON GAGE & VALVE COMPANY 


100 Fellsway Somerville 45, Mass. 





Mig. Affili 
n the compact, cylindrical body seeeenen Sony ae Ee SS Oi SRG en - 
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F. G. LUDWIG ASSOCIATES 


$2 PEASE ROAD WOODBRIDGE, CONN. 


* 


“Contoure™ 


* 
TNE sive 
MONEY-SAVER 


mw ENERGY-SAVER 


FOR INDUSTRY... 
Contoura* 


PORTABLE PHOTO-COPIER 


Ideal for dupli timonials (Sales 
and Adv.), soon graphs or sec- 
tions of large parts drawings (Eng'g), 
copying documents or extracts (Re- 
jana duplicating order copies (Pur- 
oan. copying articles (Library), 
office ms (Gen. Office) and other 
departments where authentic exact copy 
material i is essential. So versatile, “Con- 
touro” is a business asset in modern 
industry! 





Photo- ene by F a tatete 
Associates, Woodbridge, Con 


® COPIES ANYTHING ANYWHERE— 
“Contoura” authenticates your findings 

. makes exact copies of writing, draw- 
ings or printing regardless of color of 
ink, pencil or crayon . including 
tightly bound volumes; its unique cushion 
conforms the photo paper to the page 
contour, 


@ TRULY PORTABLE — Only 4 Ibs., 
compact “Contoura” fits in a briefcase. 
Comes in two sizes: Research Model 
for 8" x 10" copies; Legal Model for 
8'/," x 14" copies. 


®@ SAVES TIME AND MONEY — “Con- 
toura” saves hours of longhand copy- 
ing or typing, proof reading and check- 
ing .. . avoids errors of each. Increases 
accuracy and efficiency of research and 
investigation. Contrasted to photostat- 
ing or microfilming, "Contoura” copies 
cost only 5¢ (8" x 10") . . . retain their 
clarity indefinitely. 

@ SIMPLE TO OPERATE — Under nor- 
mal room lighting . . . no darkroom is 
needed. Standard photographic chemi- 
cals develop your prints. 

@ AFFORDS CONVENIENCE — Ex- 
posures may be made right where your 
subject matter is available . . . and 
developed later when convenient for 
you. 


@ WRITE FOR FREE FOLDER TO-DAY! @ 
*Patent Pending 


* * * * 








* 


42—COOLING TOWER 
COMES IN TWO SERIES 


The Binks Mfg. Co. announces the de- 
velopment of an improved Dry-Fan cooling 
tower that is of the blower type and manu- 
factured in two models. The 2-B series is a 
single fan model available in 9 sizes, with 
Capacities ranging from 3 to 30 ton of re- 
frigeration, The smallest tower in the 2-B 
series is 2 x 2 x 6 ft, the largest 6 x' 6 x 7 
ft 6 in. These towers are extremely compact, 
highly efficient, and exceptionally quiet. 


Air enters through a squirrel cage type fan 
at the bottom and is exhausted through red- 
wood drift eliminators at the top. The 2-BB 
series are equipped with 2 double-inlet 
squirrel cage blowers. These towers are 
made in 4 sizes with capacities ranging 
from 32 to 60 ton of edamation. They 
range in size from 4 ft 6 in. x 9 ft 0 in. x 

ft 6 in. to 6 ft 6 in. x 11 ft 0 in. x 7 ft 6 
in. Both towers are built and operate on the 
same principles and offer the same features 


CONTROL STATIONS 
ARE OIL-TIGHT 


Control] stations with 12-unit enclosures 
have been added to the Oil-Tite line by the 
Westinghouse Electric Corp. Class 15-022, 
Type OT pushbuttons, for machine tool con- 
trol and other heavy-duty installations, are 


now available in stations accommodating 1, 
2, 3, 4, 6, 9 and 12 units. A resilient cork- 
neoprene gasket provides a seal against oil, 
coolant, cutting compound and water. Five 
types of operator heads, with matching pilot 
lights, provide for unit flexibility 


44—SCREW PUMP HAS 
POSITIVE DISPLACEMENT 


An external gear and bearing bracket type 
screw pump for positive displacement of 
non-lubricating liquids for all viscosities at 
1 to 700 gpm, is announced by the Sier- 
Bath Gear Pump Co., Inc. The pump’s 
single-point alignment, dual-controlled ro- 
tors, and other features provide greater dura- 
bility, easier installation and faster servicing 
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The pump can be direct-connected up to 
1800 rpm. Available in horizontal or ver- 
tical construction, in corrosion resistant al- 
loys and with steam jacketed bodies, special 
stuffing boxes and bearings for high tem- 
perature applications. Hopper type bodies 
are available for extremely high viscosities. 


45—RECORDER MEASURES 
ROTOR TEMPERATURE 


An electronic recorder for accurately and 
quickly measuring temperatures in large 
electric generators has been developed by 
Minneapolis-Honeywell Regulator Co. This 
device has been designed to provide a better 
and more economical instrument to assist 
operators in avoiding overloads. In addition, 
the instrument furnishes a 12-in. strip chart 
record, whch can be used as a guide for 
gradually cooling a generator. The recorder 
has a range of 0 to 150 C, a limit error of 
1.5 degrees, a dead zone of 0.3 degrees and 
a pen speed of 1.4 minutes full scale. Range 
of rotor winding resistance is 0.1 to 4.0 
ohms, and it has a dielectric test of 1,500- 
rms for one minute. In designing the in- 
strument special consideration was given to 
users who, generating large volumes of 
their own power, want maximum safety and 
dependability for peak capacity operation. 
The recorder is made as a special product 
with deliveries in about 90 to 120 days from 
receipt of orders. 


46—HOSE COUPLING 
HAS PRESS-LOCK 


Through employment of an entirely new 
hose-to-coupling anchoring principle, the 
coupling manufactured by Mulconroy Co., 
assures greater strength, safety and effi- 
ciency. The hose provides a major portion 
of the coupling’s tremendous holding power 
through application of the principle that 
rubber in mass form, while not compres 
sible, can be displaced under pressure 
Coupling consists of three parts: (1) corru- 
gated stem with wide hex section, male iron 
pipe thread (or special thread) and collar 
to engage sleeve, (2) sleeve extending full 
length of stem, with forward end shaped in- 
ward to stem collar, and other end 


cngage 
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flared to assist flexing of hose and (3) 
locking ring between collar and anchoring 
flange of sleeve. Made of steel, in sizes to 
fit hose from 3/16 to 2 in. and available 
in connection with Mulconroy hydraulic hose 
assemblies, or attached at factory to cus- 
tomer's hose. 


47—PHOTOELECTRIC CONTROL 
HAS DELAYED ACTION 


The jamming of cases or cartons on con- 
veyer lines can now be prevented with Photo- 
switch Inc. delayed action photoelectric con- 
trol set P1D. This device was designed to 
indicate the presence of a jam and to intro 


duce conveyer stop motion or other correc- 
tion. The unit combines a high-speed photo- 
electric circuit with an electronic delayed 
action timer in a single control to limit 
relay. The relay operates only when the 
light beam has been broken for a preset time 
interval representing a period longer than 
that normally required for a case to pass 
Since relay armature motion is the only 
mechanical action which takes place, this 
reduction of its frequency of operation multi- 
plies the life of the equipment 


48—REFRIGERATION PUMP 
FOR TEST WORK 


Beach-Russ Co. now manufactures a two 
stage vacuum pump for dehydrating and test 
ing refrigeration and air conditioning units 
This unit replaces the old style Beach-Russ 
duplex test pump widely used for testing 


P) 


and dehydrating purposes. It is lighter, more 
compact, provides a faster pump down and 
better vacuum and is much easier to handle 
and operate. The pump blanks off at 1/10 
mm., or 100 microns, weighs only 80 Ib 
and has an over-all length of 28 in. Drive 
1s by a 1/3 hp motor with any desired cur 
rent characteristics. Pump lubrication is 
automatic. This vacuum pump has many 
other field applications, it is portable and has 
the ability to handle water vapor at a rela- 
tively high vacuum suitable for laboratory, 
pilot plant and field test jobs 
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++» place the selection of the specific 
type in specialized hands...and obtain 


optimum efficiency. 


Petro-Chem Development Company engi- 
neers are heating specialists...they can sup- 
ply the whys and wherefores of indirect ver- 


sus direct heating and the economics of both. 


Every day more than 750, oil and gas fired, 
Petro-Chem Iso-Flow installations in the 


petroleum, chemical and allied industries, 


demonstrate the efficiency of their design 


and installation. 


PETRO-CHEM DEVELOPMENT CO., INC. 
120 East 41st Street, New York 17, N. Y. 


Representatives 
Bethlehem Supply, Tulsa and Houston Flogg 
Brockett & Durgin, Boston * D. D. Foster Pittsburgh 


Faville-Levally, Chicago * Lester Oberholz, Colif 








NON-FLUID OIL 


TRADE MARK 








The Drip-less Crane 
Motor Lubricant 


NON-FLUID OIL stops oil showers from overhead cranes. 
Its exclusive adhesive properties enables it to stay in bearings 
and off tracks, pillars and products. Thus, NON-FLUID OIL 
lessens fire hazards, reduces stock cleaning costs, and lowers 
oil and application costs. 


NON-FLUID OIL provides equal advantages for lubrica- 


tion of all other types of motors. Write for instructive 
bulletin and free testing sample. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 MADISON AVENUE, NEW YORK 17, N. Y.—WORKS: NEWARK, WN. J. 


WAREHOUSES: Atlanta, Goa. © Birmingham, Alo. © Charotte, N.C. ® 
Chicago, Ill. © Columbus,Ga. ® Detroit, Mich. © Greensboro,N.C. ®@ 
Greenville, S.C. © Providence, R. 1. © St. Lowis, Mo. 








NON-FLUID OIL is not the name of a general class of lubricants, but 
is a specific product of Our manufacture 











FOR TEMPERATURE INDICATION 


Auto-Lite Thermometers are designed to give you the brood- 
est selection for your needs: Priced low and precision-made 
for accuracy, these instruments point the way to tempero- 
ture savings and help to prevent spoilage. Write for catalog 
showing the many styles and types of Auto-Lite Thermom- 
eters that ore available. 


TYPICAL APPLICATIONS: STORAGE TANKS & ROOMS, 
COOLERS, DRYERS, AIR CONDITIONING, PILOT PLANTS. 


Ilustrated, at top: Model G Indicating Thermometer, flush 
mounting type with capillary tubing for remote reading 
Priced from $18. At bottom: Model V Thermometer (vapor 
pressure type). Rigid stem for direct mounting. Priced from 
$10.25. 


THE ELECTRIC AUTO-LITE COMPANY ) 
INSTRUMENT AND GAUGE DIVISION, DEPT. M-8 
TOLEDO 1, OHIO 
NEW YORK + CHICAGO + SARNIA, GNHTARIO 


INDICATING & RECORDING THERMOMETER 


49—IMPACT TOOLS 
ARE AIR OPERATED 


Ingersoll-Rand Co. has added two air 
operated Impactools, size 504 for nut run- 
ning up to % in. bolt size, and size 510 for 
nut running up to 34 in. bolt size. Both 
tools are pistol grip type, streamlined and 
well balanced for ease of operation. Easy- 


to-grip reverse caps are deeply grooved « 
the tools may quickly be reversed even with 
greasy hands. Palm-fitting pistol grip han 
dies afford comfortable operation over long 
periods of time. To save time on assembly 
line operations, both tools have a high run 
down speed before impacting starts. Smal! 
vane type air motors give all the speed and 
power needed to handle difficult nut rur 
ning jobs 


50—SMOKE DETECTOR FOR AIR 
CONDITIONING SYSTEM 


Photoswitch Inc. announces a photoelec- 
tric smoke detector for an air duct system 
It is recommended for use in stores, theaters, 
hotels and other locations where the presence 
of smoke is a hazard to property or a possible 


cause of panic. At the first sign of smoke 
type A28E smoke detector operates auxiliary 
relays and may automatically turn off blowers, 
close automatic shutters or signal the mainte- 
nance department. Among the features of 
this system are a sensitive photoelectric cir- 
cuit with fail-safe circuit design and a 
tamper-proof sensitivity control to prevent 
unauthorized adjustments 


51—TANK CLEANER 
IS ON WHEELS 


Ideal Industries, Inc., announces an all 
purpose tank type cleaner for industrial and 
commercial establishments. It is a 3-in-1 
combination giving the operator a vacuum 
cleaner, water pick-up and powerful hand 
type cleaner or blower. Used as a tank 
cleaner it picks up dirt, dust and metal 
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particles from all types of floors. It quickly 
removes water from factory floors after 
mopping. When the power unit is removed 
from the tank, it becomes a blower and is 
extremely valuable in blowing out dirt. With 


a spray attachment it serves as a smooth 
even sprayer for paints, lacquer and deodor- 
ant. It consists of a 12-gal tank set on four 
large easy rolling caster wheels, which give 
it excellent stability. Available in two 
models, heavy duty (1-1/3-hp) and medium 
duty (2/3-hp) 


mailed 


52——-MEASURING DEVICE 
HAS SUBMERGED PLUMMET 


A direct indicating Demsitrol has been 
added to Precision Thermometer and Instru- 
ment Company's line of liquid density 
measuring instruments. Designed to elimi- 
nate errors caused by liquid and gas interface 
in usual hydrometers, this instrument proves 
most valuable, not only where periodic 
checks of liquid must be made, but where 
process peculiarities such as excessive cor- 
rosiveness and inflammability may prevent 


a 


drawing samples from the system. The in- 
strument operates as a single by-pass in any 
liquid line or vessel and specific gravity may 
be read directly as required. A totally sub- 
merged chain weighted plummet is used as 
the measuring element. The plummet is 
self centering, operates without friction and 
will not stick to the sides of the chamber 
The reading scale is marked boldly and is 
read across a single reference line on the 
plummet. Length of scale is 5 in. Models 
are available with or without a thermometer, 
calibrated directly in terms of temperature 
correction, mounted on the chamber. Suit- 
able for high or low temperature or vacuum 
service, these devices can be constructed from 
a wide variety of materials 


INDUSTRY AND POWER * 


New “Controlled Humidity” 
Method Gives a Better Solution 


to Air Conditioning Problems 


“Hygrol” Absorbent Liquid 
Dehumidifies Fresh Air 
Without Refrigeration 


NIAGARA Air Conditioners or 
Dehumidifiers using “Hygrol” 
liquid absorbent give precise con- 
trol of air temperature and hu- 
midity...at lower operating cost, 
with large savings in space and 
with smaller and less expensive 
equipment, in many applications. 

This method dehumidifies the 
air by passing it through a cham- 
ber in which “Hygrol” spray re- 
moves its moisture and produces 
a low dew point. The “Hygrol” 
solution resulting is continuously 
and automatically re-concentrated, 


providing always full capacity in 
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NIAGARA CONTROLLED HUMIDITY METHOO — FLOW DIAGRAM 


Write for Bulletin 112 


% 


air conditioning and assuring al- 
ways a constant dehumidifying 
capacity and a trustworthy, con- 
stant condition for your material, 
apparatus, process or room to be 
conditioned. 

“Hygrol” is a liquid, not a salt 
solution; it stays pure and non-cor- 
rosive; it does not cause mainte- 
nance or operating troubles in food 
plants or in chemical processes. 

Investigate this new Niagara 
Method for “comfort” air condi- 
tioning as well as to protect qual- 
ity in hygroscopic material, or 
processes or instruments, or to 
prevent condensation damage to 


metals, parts or products. 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 
Dept. IP, 405 Lexington Ave. 


Experienced District Engineers in all Principal Cities 


March, 1951 


New York 17, N.Y. 
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(7) Congress to complete a study to determine whether con- 
tinuance of present government monopoly in general and 
special purpose rubbers is in our national security interests 


Engineers Attend Service School To Study 
Packaged "Controlled Recirculation" Boiler 


More than 200 diesel locomotives hauling some of Amer- 
ica’s crack passenger trains have, for the past five years, 
been equipped with Controlled Recirculation steam gener- 
ators to supply steam heat for the cars. Having proved their 
performance under extreme conditions of heat and cold, ac- 
companied by the jarring and vibration of locomotive serv- 
ice, these steam generators are now being offered for in- 
dustrial applications by Combustion Engineering-Super- 
heater, Inc. 

In conjunction with this marketing program, the com- 
pany is inviting engineering and other personnel from in- 
dustrial and commercial firms to attend a service school at 


Operating principles of packaged Self-Contained “Con- 
trolled Recirculation” steam generator are studied at 
Combustion Engineering — Superheater’s service school. 
In this group (left to right) are Arthur Ladsverk, Combus- 
tion's engineer-instructor; C. L. Westendorf, service engi- 
neer, E. |. DuPont de Nemours; Robert McCue, electrical 
engineer, Stocker Mfg. Co.; B. $. Norling, design engineer, 
E. |. DuPont de Nemours; and Frank Dilanni, maintenance 
supervisor, Riggio Tobacco Corp. 


its East Chicago, Ind., plant to study the design character- 
istics and operating performance of the units. 

Known as the “CE Controlled Recirculation’’ steam gen- 
erator, it is actually a packaged self-contained steam plant 
that includes feedwater pump and control, fuel equipment 
and control, combustion control and safety devices, forced- 
draft fan, safety valves, circulating pump, and all other 
auxiliaries. Shipped from the factory as a complete assem- 
bly, it can be installed with a minimum of construction, and 
usually requires connection only to steam, fuel, water, and 
electrical service outlets. It is available in several sizes for 
steam capacities from 2,800 to 6,000 lb of steam per hr and 
tor operating pressures up to 300 psig. 

The generator may be fired by light or heavy fuel oil or 
by natural gas. The 6,000-Ib capacity unit for burning light 
oil or gas occupies a space 6 ft 11 in. long by 5 ft 5 in. wide, 
and is 6 ft 11 in. high; the unit for burning heavy oil is only 
slightly larger. 

This steam generator operates on the forced recircula- 
tion principle, whereby a circulating pump forces hot water 
through all the elements of the generator, keeping the hot 
water in the system at steam temperature. While the gen- 
erator is in operation, the quantity of water circulating is 
constant, regardless of steam output. At maximum capacity, 
the quantity of water circulated 1s approximately ten times 
the amount of steam produced. The controlled recirculation 
principle is reported to assure peak efficiency in heat trans- 
fer and to eliminate scale formation 

In operation, fuel is fed to and burned in a radiant or 
combustion chamber section, after which the hot gases pass 
through a convection section fitted with a series of baffles 
The heating surface of the radiant section is so arranged 
that the watertube elements form the envelope of the com- 
bustion chamber: each element is connected to inlet and out- 
let headers. The convection section consists of a number of 
watertube elements each of which is also connected to the in- 
let and outlet headers. Each element of both sections is 
equipped with an orifice at the inlet end to insure proper 
distribution of the circulated water 


Steel Companies Will Spend More Than 
A Billion Dollars for Expansion in 1951 


About $1.7 billion will be spent on expansion and im- 
provement in the steel industry in 1950 and 1951, the Ameri- 
can Iron and Steel Institute has announced. Iron and steel 
companies spent about $513 million last year. They plan to 
spend $1.2 billion, a record high amount, this year, accord- 
ing to the institute. 

Last year the outlay was one of the largest in the history 


( Continued on page 146 ) 





HILC 


LUBE AND FUEL OIL PURIFICATION 
FOR DIESEL AND GAS ENGINES 


PURIFIERS - FILTERS - RECLAIMERS - CONDITIONERS 


THERE’S A HILCO FOR EVERY LUBRICATION AND (& 
FUEL OIL FILTERING PROBLEM .. . 
YOU WANT CLEAN OIL AND CLEAN ENGINES TO 
SAVE EQUIPMENT - OIL AND MONEY - 
INVESTIGATE HILCQ OIL MAINTENANCE METHODS 


% WRITE FOR FREE LITERATURE - NO OBLIGATION 


e THE HILLIARD CORPORATION, 


105 W. FOURTH ST., ELMIRA, WN. Y.- 


IN CANADA — UPTON-BRADEEN-JAMES, LTD. — 990 BAY STREET, TORONTO, 3464 PARK AVE., MONTREAL 
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Heavy Industries Use 
KORARUE IKCAUR 


SWING-BOOM MOBILE CRANE 
to Cut Costs 
Stacking fittings at 


ane by Handling 
_ Loads Easier 


Temperature regulation to plus or minus one degree F. is the Fa S t e r 
unheard-of accuracy obtainable with the self-operated Farris 
Stacon Temperature Regulator.* 


Twe design factors are responsible: S a f e r 
1. Liquid in bulb floshes to vapor in power bellows steam ‘ 


does 99 per cent of the work... without appreciable time lag. 
2. Full balancing bellows has the effect of double seated Unloading boxcar at 
Operation with single seoted valve... eliminates spring Southern Pacific’s : 
counterpoise and all packing glands. provides free- General Stores Dept. dies tubes and heavy equip- 
floating valve disc... prevents response to variations in ' F at the Wilmington Refinery 

steam temperature. e Union Oil Company 

Stacon Regulators are compact, trouble-free, dirt-proof. They ! 

operate consistently in the worst possible surroundings and rc pI 
require no maintenance. 
You'll want to learn more about the most sensitive, accurate, Gas o diesel, 12 to 37 ft. booms, 
economical temperature regulator on the market. Write for or adjustable telescopic booms; solid 
Stacon Bulletin 50-1000 © PATENTED or pneumotic rubber tires. 1%, 2%, 
™ ~’ ~ 5, and 10 ton cap. Buckets, mognets, 
Farris Stacon ¢ orp. oll-weother cab or foldable tops, 


and other accessories available. 
436 COMMERCIAL AVE. PALISADES PARK, N. J. WRITE FOR BULLETIN NO. 79 
6689 





~ 




















Si.ent Horst & CRANE CO. 856 63rd ST., BROOKLYN 20, N.Y 


STOP 
BASEMENT 
WALL 








“rest Hose to | F 

FOUR TIMES 

SPECIFICATIONS” 

is standerd procedure with every length of Atlantic 

flexible metal hose. ¥ i: ~ 
is Smooth-On No. 7 Iron Cement 

17 rigorous torture tests for flexibility, stops your basement wall and floor 

bursting pressure and uniformity reveal 7 on “ 

ony material or fabricating fault. That's : leaks, You can apply Smooth-On 

why Atlantic flexible metal hose is Job No. 7 with a trowel or stiff brush, 

NS S Seana SRE Se | to cracks, holes, porous spots or 

Seamless & Interlocking Hose. seams in concrete, brick, stone walls or floors. This 

ry ty stainless steel. effective Smooth-On Cement will stay in place, be- 

cause it expands sli y as it sets, You can also use 
.D. with proper fittings. t | 1 lightly t sets. Y l 

Smooth-On No. 7 to stop leaks in tanks, cisterns, 

pools, troughs, fountains, etc. Use it too, to seal open- 

ings where piping passes through walls. Sold in 1, 5, 


7] 
o 20, and 100 lb sizes. 
¥; ALAN \\r = FREE Repair Handbook 40 pages packed with helpful sugges- 
my ; , iy tions for repairs to equipment and piping, in 
y a the shop, around the ‘Tome and car. Also ask 
ah) ~~ for leaflet describing the uses of SmoothOn 
t J 3 od 


Write for Cataleg 500 
See Our Catalog in Sweet's File for Product Designers 





No. 7. Write today. 
\ | SMOOTH-ON MANUFACTURING COMPANY, Dept. 19 
<< 570 Communipow 


Ave., Jersey City 4, N. J. 


ATLANTIC METAL HOSE CO., INC./ —4 


124 West 64th St., New York 23,N.¥. ——# pe gil ; ‘ 
(ities ieee, 
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of the industry. This year's estimated outlay will be 134 
per cent higher than the amount spent in 1950 and 307 per 
cent above the expenditures in 1941. 

The 1950 and 1951 figures were reported for 115 iron 
and steel companies. Since many of these make no raw steel, 
their outlay is for better finishing facilities. About 35 to 40 
companies are engaged in increasing their iron and steel- 
making capacities. Steelmaking furnaces at the end of 1952 
will be able to make more than 117,500,000 tons annually 


at full production, compared with 104,229,650 tons a year 
at present. 


Franklin Institute Establishes National 
Asphalt Research Center in Philadelphia 


Establishment of a National Asphalt Research Center by 
the Franklin Institute Laboratories for Research and De- 
velopment, took place in Philadelphia last month. The new 
center will serve the asphalt industry throughout the United 
States. 

More than 20 prominent corporations are sponsoring the 
new organization. These firms, representing the oil, roofing, 
molded products, sealing compounds, and allied industries, 
are as follows: Armstrong Cork Co., Lancaster, Pa.; At- 
lantic Refining Co., Philadelphia; Bird & Son, Inc., East 
Walpole, Mass.; Certain-Teed Products Corp., Ardmore, 
Pa. ; Cities Service Research & Development Co., New York 
City; Flintkote Co., New York City; Globe Oil & Refining 
Co., Wichita, Kans.; Gulf Research & Development Co., 





FULFILLS THE NEED FOR A COMPLETE LINE OF 
TOTALLY ENCLOSED, OUT-DOOR, SINGLE PUMPING UNITS 


20-35-50 
92-200 
GPMSIZES +> 


For fast, clean, loading and unloading of petroleum products and other 
liquids up to 11,000 $.S.U. Ideal for installing out of doors without 
rotection of any kind. 


educe your pumping time with these big, rugged units. Built to toke it. 





OUTSTANDING 
FEATURES 


|. A complete range 
of sizes. See capaci- 
ties listed at left. 

2. New, oil-tight, cast 
iron gear case. No 
leakage 

3. Radial bearing for 
pump shaft on 200 
gpm size. Bronze 
bushed bearing for 
smaller sizes. 

4. Stainiess steel 
pump shaft. No rust- 
ing. 

5. Viking valve on 
pone head. (Op- 
tional) 


6. Extra long stuffin 
box on pump. Lea 
resistant. 
7. Speed and capac- 
ity range available 
for each size pump 
8. Five ball check 
grease cups. (Other 
style grease fittings 
optional.) 
9. Complete unit to- 
tally enclosed for 
outside use without 
rotection of any 
ind when squipped 
with totally enclosed 
motor 


For complete information, send for free 
bulletin S$P-223AG today. 


Pume Company 


(@clelelaaell| lowa 





Pittsburgh; Hood Rubber Co., Watertown, Mass.; The 
Lehon Co., Chicago; The Ohio Oil Co., Findlay, Ohio; 
Owens-Corning Fiberglass Corp., Toledo; The Paraffine 
Companies, Inc., San Francisco; Richardson Co., Cincinnati, 
Ohio; Sinclair Refining Co., New York City; Standard Oil 
Co. of Indiana, Chicago; Standard Oil Co. of Ohio, Cleve- 
land; Stokes Molded Products, Inc., Trenton, N. J.; Sun 
Oil Co., Philadelphia; Western Molded Products, Inc., Los 
Angeles; and Witco Chemical Co., New York City. 


Canada Ships 65-Ton Steel Ingots 
At 1600 F Ready for Forging Mills 


Canada’s largest ingots, 130,000 pounds of steel, are now 
being shipped hot for the first time. The method, now suc- 
cessfully developed, marks the first known occasion when 
white-hot ingots were transported such distances by any 
means. The shipments of steel leave the open hearth depart- 
ment of Dominion Iron & Steel’s plant at Sydney, Nova 
Scotia, and are delivered 200 miles away at Trenton, N.S., 
some 20 hours later. 

The molten steel for the 65-ton ingot, or smaller ingots, 
is poured and allowed to stand until the steel solidifies but 
remains white-hot. The huge ingot is then stripped from its 
mold, and lowered into a special, insulated steel box care- 
fully filled and anchored to a flat car. Held in place in the 
box by pre-molded supports, remaining space in the box is 
filled with loose Vermiculite to keep the steel from cooling 


Key Construction Personnel Named 
for Kentucky Atomic Energy Project 


F. H. McGraw & Co. has named Donald W. Neville, v- 
p, to head up the company’s new $350,000,000 construction 
project for the Atomic Energy Commission at Paducah, 
Kentucky. The project, which was announced by the AEC 
recently, involves the largest single construction contract ever 
awarded to a construction company. It will require nearly 
10,000 men and will take more than two years to complete. 

Paul F. Pape and Hinman Root of McGraw’s New York 
office will serve as project engineer and chief of purchases, 
respectively, and A. A. Persson, veteran McGraw construc- 
tion manager, will be project manager. Mr. Neville and Mr. 
Persson are regularly assigned to McGraw’s Chicago office. 
In addition to assigning many of its own key men to the 
job, the company will utilize all the manpower available in 
the Kentucky area and many men will be sought in and 
around New York. 


Transformers Several Times Larger 
Described as Economic Possibilities 


Construction of giant transformers much larger than those 
now in use is possible and practical, an Allis Chalmers 
Manufacturing Co., engineer has reported. W. C. Sealey of 
Milwaukee, Wis., addressing a technical session of the 
winter meeting of the American Institute of Electrical Engi- 
neers, described construction of the largest 60-cycle trans- 
former core ever made and said, “If this core were used for 
an oil-immersed power transformer, windings for continuous 
operation at 2,000,000 kva could be placed on it.” The core 
is now used on a 300,000,000 volt betatron at the Univer- 
sity of Illinois. 

Cores of that size cannot be shipped by rail but must be 
assembled in the field, he pointed out, and require a large 
investment ; however, power losses would be half the losses 
of sixteen 125,000 kva transformers, and weight of the single 
giant would be half of that of the sixteen 125,000 kva units 
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AVAILABLE REPRINTS 


Special reprints are now available of the big, 24-page report on SELF- 
CONTAINED PACKAGED STEAM GENERATORS which appeared in the 
November, 1950 issue of INDUSTRY AND POWER. Contains finger-tip 
data on Advantages; Fire-tube Types; Watertube Types; Safety and Oper- 
ating Controls; Oil Firing Equipment; Operation and Maintenance; Start- 
ing-Up Suggestions; Maintenance of Heavy-Oil Pumps; Service Hints; 
Shutdown Suggestions; Typical Applications. | to 19 copies 25¢ each. 
20 or more copies at only 20¢ each. These reprints available only while 
present stock lasts. 


Reprints of the following popular articles from INDUSTRY AND POWER 
are available free of charge. Send your requests to Readers’ Service Dept., 
Industry and Power, St. Joseph, Michigan. 


“Air serining Cab Of Shovel Handling Steel Mill Slag", December, 
1949. 
“Boiler Houses Are Not Necessary Evils", February, 1950. 
“Caribou Diesel Plant Built in a Hurry", February, 1950. 
“Chain Belt's Newest Boiler is First ‘Step’ in 3-Step Plan", October, 1949. 
W. J. Theuerman 
“Correct Plans Consider Future Expansion Too", December, 1950. 
R. L. Harmer and L. D. Bechtel 
“Crankcase Explosions are Rare—But . . ." October, 1949. 
“Diesels In A Hydroelectric System™, June, 1950. 
“Electro-Motive's Steam Plant is Tops in Modernity", September, '949. 
V. L. Wesb 
“Engineers "Raise the Roof’ for Harnischfeger's New Boiler, December, 
1949. 
Anthony Sinclair 
"Falls City Production Not Hampered During Recent DC to AC Change- 
over”, July, 1950. 
“Gage Glasses, Their Composition and Selection”, July, 1950. 
"GM ‘Utilities’ Receive Major Attention", September, 1949. 
H. R. Smith 
“Grievances Can Be Avoided", April, 1950. 
“Harbor Plant Pioneers in Pneumatic Build-Up Refractory", December, 
1950. 
“How To Select Correct Steam Trap", January, 1950. 
Thomas Trail 
“How To Select Corrugated Expansion Joints", June, 1950. 
“Insulation on 2000 psi Boiler Proves Effective", October, 1949. 
R. H. Boothby 
“Keep It Clean, says Oldsmobile", May, 1949. 
R. H. Barlow and W. E. Rasmussen 
“A Lamson Installation", August, 1949. 
Calvin A. Burton 
“Low Cost Auxiliary Power From Turbine Drives", April, 1950. 
“Monsanto Builds Ideal Process Steam Plant at Everett, Mass.”’, June, 
“Petoskey Diesel Plant Designed With An ‘Eye-to-The-Future’ ", May, 
“Progress Being Made In Shale-To-Oil Program”, November, 1949. 
R. A. Cattell 
“Qualifications of an Effective Industrial Supervisor", June, 1949. 
AA. Potter 
"Select Correct Batteries for Starting Diesels”, November, 1949. 
K. A. Vaughn 
"Signode Plant ‘Pressurized’ to Eliminate Cold Drafts", November, 1949. 
“Simplify Determinations of Pipeline Pressure Losses", November, 1949. 
'.O. Mullen ond H. D. Fisher 
“Steam, Air, and Power for 3 New Ford Assembly Plants", May, 1949. 


R. M. Doering 
"The Story of Thermal Electric’, March, 1949. 
A G. Purdue 
"Supervisors Must Develop Favorable Group Attitudes", November, 1949. 
Edmund Mottershead 
"Supervisor's Personal Check-Up Chart", November, !949. 
"Synchronous Motors Do Two Jobs at One Time", February, 1950. 
"Television . . . The Eyes of Industrial Control", December, 1950. 
Herbert Chase 





"Water Treatment for Air Conditioning Systems", May, June and July, 1949. 


Wm. A. Tanzola 
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FOR SALE 








FOR SALE 


One 300 H. P., B-100 Type Busch- 
Sulzer Bros. Diesel Engine with 200 
KVA G-E Generator with 125 Volt 80 
Amp Exciter and Switch Panel. Also, 
several double-throw 2300-Volt 
Switches. All in good condition and 
now operating. 

One 500 H. P., B-100 Type Busch- 
Sulzer Bros. Diesel Engine connected 
thru Hill Clutch to jack shaft with two 
rope drives — speed 225 RPM. This 
engine has broken crankshaft and 
one main bearing stool and needs 
one Complete Piston and Cylinder 
Assembly except Cylinder Head. 

Your inquiry concerning either of 
these units is solicited. 


PECOS VALLEY COTTON OIL CO. 
Loving, New Mexico 








FOR SALE: 2 - H.R.T. boilers used 
100 horse each, size 16 ft. long, 66 
inch drainer, 54-4 inch flues. Will be 
aveilable after April 15. 


WAUSAU BREWING COMPANY 
Weuseu, Wisconsin 














HELP WANTED 








FOR MEN LOOKING FOR 
A SALES FUTURE 


Opportunities open for sales representa 
tives with o large notion! manufacturer 
of power plant feedwater treatment and 
allied chemical lines for industrial plants 
Established territories open. Mechanical 
or Chemical Engineering degree from ac- 
credited college or university required 
Under 35 years of age, three years’ ex- 
perience in sales, engineering, production 
or related fields. Write fully, giving busi- 
ness history ond salory requirements. Al! 
replies confidential. 


Write Bex 3-A 
INDUSTRY AND POWER 
St. Joseph, Michigon 




















1&P reaches nearly 37,000 individual 
industrial units—thousands more thon 
any other publication in its field. That's 
the key to truly lower classified adver- 
tising costs. You reach more plants 
and you reach more men with buying 
influence through !&P —the mago- 
tine for the Plant Engineering Group. 
Let us send you complete information 
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ADVERTISERS’ INDEX 


Where an * appears after a name the advertisement does 
not appear in this issue, but appeared in previous issues. 











Acheson Colloids Corp. 5 thiksan Co. Ee Fairbanks Co., The 
Aerotee Corp., The . 6 thilders Mfg. Co Farris Stacon. Corp. 
Airetool Manufacturing Co. : sleaver Brooks Co. - os : Fiske Brothers Refining Co. 
Albert Pipe Supply Co., Inc. 7 lements Mfg. Co. oi 3 Flexrock Co. 
Alemite Div., Stewart W arner Corp 27 Sochrane Corp. F Fluor Corp., Ltd., The 
Alloy Stee! Products Co., Inc. ’ ombus‘*ion Control Corp. Food Mac hinery & Chemical Corp. 
American Brass Co., The 5 ombustion Engineering-Superheater, Foster Wheeler Corp. 
American Brass Co., The, Ine Foxboro Co., The 
American Metal Hose Branch 5S Looper-Bessemer Corp., The Fuller Co 
American Engineering Co. 35 oppus Engineering Corp 
Ames Iron Works y crane Co. 
Anderson Co., The V. D. “ rane Packing Co. 
Armstrong Machine Works Second Cover uno Engineering Corp Gates Rubber Co., The 
Arrow-Hart & Hegeman Electric Co yelotherm Corp General Coal Co. 
Atlantic Metal Hose Co. : General Filter Co. 
Aurora Pump Co . General Motors Corp. 
— ee ‘ : 
’ Golden Anderson Valve Specialty Co. 
Dampney Company of America, The — J The 
Babcock & Wilcox Co., The Darling Valve & Mfg. Co. io ta a ont... 
oon Be rub Dart Mfg. Co., E. M. totems - ~~ Fa ERE 
Babcock & Wilcox Tube Co., The . Graver Water Conditioning Co. 
Bacharach, Industrial a. nt Co. Dayton Rubber Co., The .. : Green Fuel Economizer Co 
Baldwin-Hill Co. penepern, Cos micai ef ‘ i Greene, Tweed & Co. et, 
Barco Manufacturing Co. 3: Detroit St a Co., ine Grinnell Co., Ine. 
Beaumont Birch Ce a Soo he Griscom-Russell Co., Inc 
Belco Industrial Equipme nt Div. Drew and Co., Inc. E. F. 
Bersworth wy al ¢ 
Betz, W. H. ‘ : - 
Bigelow_Co., * The Hajoca Corp. 
Breuer Electric Mfg. Co ° Economy Fuse and Mfg. Co. Hapman-Dutton Co. 
Buell Engineering Co., Inc. Edwards Valves, Inc., Subsidiary of Hartzell Propeller Fan Co 
Bussmann Mfg. Co. 5 Rockwell Mfg. Co. aa Hays Corp., The .. 
Byron Jackson Co., Pump Div. 5¢ Electric Auto-Lite Co., The 2 Henszey Co. “ee 
Elgin Softener Corp. Hewitt-Robbins, Inc. 
Elliott Co., Roto Div. Hilliard Corp., The 
Engineer Co., The Hoffman ( ombustion Engineering 
Chapman Valve Mfg. Co., The § Englehard, Inc., Charles ‘ Co. 
Chatillon, John & Sons 38 Erie City Lron Works Hoffman Specialty Co. 
Chicago Metal Hose Corp Eriez Manufacturing Co. Hotel Kay 
Chicago Pneumatic Tool Co. ° Everlasting Valve Co s Houghton & Co., E. F. 
Hungerford & Terry, Inc. 
Hyatt Bearings Div., 
General Motors Corp. . 


_ 
- 


eocecem ene 


worn 
Pe ee 


Why Use Two Where One Will Do? __ i! 


Illinois Engineering Co., Ine. 
Ingersoll-Rand Co. ee 
International Nickel Co., Inc., The 
I-T-E Circuit Breaker Co. 32, 





With its single layer construction 
R al Block Provides maximum | Jeffrey Manufacturing Co., The 
insulation at all temperatures to Jenkins Bros. 
1800° F. This single layer block serencee —— = Valve Co. 
. ani ors Jonns- anville 
construction instead of two | Seeeetes Becthess. ine 
saves considerable time and labor 
in installation. 
Strong, uniform, lightweight, 
easy to cut without splitting or Kewanee Boiler Corp. 
fraying, easy to apply. Unaffected | Key Co., Th 
by water and steam. Kirk & Blum Mfg. Co., The 
R & | Insulating Block is ideal for 
boilers of all types, breechings, came & 
4 esiie 0. 
ducts, fan housings, feed water Linde Air Products, A Division of 
and hot water heaters, storage Union Carbide and Carbon Corp. 
tanks, turbines, etc. Write for Bul- — t = i The 
uldometer orp., ee. 
letin No. 1-86. Lubriplate Div., 
Fiske Bros. Refining > 
R & | Block being opplied Ludwig Associates, F 
to boiler wall in back of 
refractory. 
mseietesareeil4 Magnolia Metal ¢ 
Manhattan Rubber Div. 
Marlow Pumps 
. a a Neilan Regulator ¢ Co, 
; she Get the complete R cGraw & Co., F. 
Ré | Block is avail c ' pete REI Mercoid Corp., The 
able in standard sizes . atalog on castable Milton Roy Co. 
from 1" to 12” thick and bonding refrac- Monsanto Chemical Co. 
—also in special sizes tory cements; insu- 
end es curved bleck. lating block, blankets 


and cements for power National Aluminate Corp. 

plant applications. National Boiler Protector Co. 
National Conveyor Co., Inc. 
National Electric Coil Co. 
National Supply Co., The 
New York & New Jersey Lubricant Co. 
Niagara Blower Co. 


REFRACTORY & INSULATION CORP. Micieloes & Co, W. 


118 WALL STREET © NEW YORK 5, N. Y. is Settnin t 
Branches in Philadelphia, Newark, N. J., Cleveland, Chicago Owens-Illinois Glass Co., Kaylo Div. 
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Peabody Engineering Corp. 
Peerless Pump Di 
od Meshinery & Gemtent Corp. 

Permoutit CAs. ceise 
Pick Manufacturing Co. 
Petro-Chem Development Co. 
Porter Co., Inc., H : 
Powers Regulator Co., The 
Prat-Daniel Corp. 
Preferred | mags Mfg. 
Pritchard & Co., J. F. 

oto Tools . 
Prufcoat Laboratories, Inc. 
Pyramid Instrument torp. 


, Inc 


Corp. 


Quaker Rubber Corp. 


Ranney Method Water Supplies, Inc. 

Raybestos Manhattan, Inc., 
Manhattan Rubber Div. 

Raybestos Manhattan, Inc., 
eng, Div. 

Refinite Corp 

Reading ichetar Co. Inc 

Refractory & Insulation Corp. 

Research Corp. 

Riley Stoker Corp. 

Rockwell Co., W. S. 

Rockwell Manufacturing Co., 
Edwards Valves, Inc., Subsidiary 

Rust-Oleum Corp. 


Inc. 
Inc. 


Sarco Co., 
Schramm, 





te the “K" ca 
KANSAS CITY 


MISSOURI 


225 Rooms * 225 Baths 
AIR COOLED 


You are always Welcome at 


THE HOTEL KAY 


@ name easy to remember 


Once our guest always our quest 
Write, wire or call for Reservations 


MAIN STREET AT NINTH 
DOWNTOWN KANSAS CITY 
J. M. FIRK, EXECUTIVE DIR. 


NEW - FIREPROOF 


HOTEL KAY 
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SiJent Hoist & Crane Co. 
Sinclair 17 hy Co. 
Skinner Co 


Smooth-On “hte. 


Co. 


Spence Engineering Co., Inc. 
Spencer Turbine Co., The 
Standard Oi! Co., (Indiana) 
Standard Stoker Co., Inc., The 
Stephens-Adamson Mfg. Co. 

Stets Co. 

Stewart-Warner Corp., Alemite Div. 
Streeter-Amet Co. 

Strong, Carlisle and Hammond Co 
Sun Oil Co 

Superior Combustion Industries, Inc. 


Superior Electric Co., 
Syntron Co 


The 


Taylor and Co., 


W. A. 
Terry Steam Turbine Co , The 
Texas Co., 
Thermix Corp., The 
Thermobloe Div., 
Thomas & Associates, H. 


150 
The Fourth Cover 

58 
Prat-Daniel C orp. . 
Emerson ° 


Todd Shipyards Corp., 


Combustion Equipment Div. 


Trane Co., The 
Trerice Co., H. O. 


Trico Fuse Mfg. 


Troy Engine & Machine Co 


Union Carbide 
, Linde Air Products, A Div. 


& Carbon Corp., 


S. Hoffman Machinery Corp 


V —;' Pump ( 


0 
Vogt Machine Co., Henry 


Waldron Corp., John 

Warren Steam Pump Co., Inc 

he Pump > Co., The 

Well uilpment Mfg. Corp 

Vestaaieen Electric Corp., 
Sturtevant Div. 

Weston Electrical Instrument Corp 

Wickes Boiler Co., The 

Wiedeke Co., The Gustav 

Wiegand Co., Edwin L. 

Wiley & Sons, Inc., John 

Wilson Inc 2 thomas Cc. 

Wing Mfg 

Worthinabon “ump & Machinery 
Steam Tur iv 

Veurs ee & Machinery 
Multi Drive Sales Div 

Worthington Pump & Machine ry 

ferticle Turbine Div. 

Worthington Pump & Machinery 
Water Treating Div. 

Worthington Pump & Machinery 
Pump & Compressor Div 

Worthington Pump & Machinery 
Engine Div 

Wright-Austin Co 


Yarnall-Waring Co 
VYarnall-Waring Co 
York-Shipley 


Third ¢ 
28 


Zink Co., John 


Get Both in One Valve 
Automatic and 
Manual Control 


R 
BUTTERFLY 
VALVES 





ockwell 





For control and quick shut-off of air, gases, 


chemical fluids, water, etc., 
automatic valves, 


the trend is to 
but many are also 


equipped with lever or handwheel devices 
for auxiliary handwheel operation. Such 


ilah!il 





tions are av on Rockwell 


Valves in all sizes to 72”. 


Rockwell Valves are built in all metals 


and rubber-covered for operation to 100 
p.s.i. from sub-zero to high temperatures. 


Get our Valve Catalog — and ask to re- 


ceive “Rockwell Valve News” monthly 


This 30” pipe size Rockwell Butterfly Valve 
for 60 p.s.i operating pressure is equipped 
with o Phillie Geor Limitorque Motor Con 
trol plus a hondwheel for emergency 
monval operation. When installed, two 
indicating lights show fully open and fully 
closed position. 


W. S. ROCKWELL COMPANY 


230 Eliot Street 


1951 


ps 


Fairfield, Conn. 


ver 


29 
53 











Proved Turbine Economy 
AT NARRAGANSETT BREWERY 


For the past twenty years this Rhode Island brewery 
has been growing — and incidentally proving out tur- 
bines in its plant. 


The first Terry Turbine was bought in 1936 and en- 
abled the brewery to take full advantage of power 
generation as a by-product of its process steam. 


One of the latest Terry Turbines installed in this plant 
is shown above. It is a 1000 kw mixed-pressure bleeder 
condensing turbo-generating unit. Initial steam is 265 
pounds with 70 degrees superheat. Process and heating 
steam is bled at 22 pounds. Any steam not needed for 
process, passes through the low-pressure stages to the 
condenser. So if there is an excess of low-pressure steam 
from the high-pressure section of the turbine or from 


TT 1187 


150 


other sources, it is automatically admitted to the turbine 
and converted into power. 


With other Terry units it provides great flexibility in 
power available, full stand-by capacity, low cost power 
and excellent automatic heat balance with ample clean 
steam, at low pressure, for such functions as kettle boil- 
ing, washing, bottling and heating. 


Evidently these Terry Turbines have performed eco- 
nomically — altogether six were bought in 1936, 1940 
and 1946. 


A Terry installation may be as profitable for you as 
in this plant. We will be glad to discuss the possibilities 
with you. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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HOTTER SOONER steam fraps.. 


knock cold spots out of platens 


Cold spots in press platens at this large western 
plywood plant are a thing of the past since they've 
installed the steam traps that get equipment Aofter, 
sooner—Y arways. 


Yarway Impulse Steam Traps never allow condensate 
to accumulate and pull down working temperatures. 
They discharge the condensate as fast as it forms. Re- 
sult—equipment always operates at highest efficiency. 


Couple this fact with other features like small size, easy 
installation, only one moving part, non-freezing, good 
for all pressures, low cost—and you know why more 
than 650,000 Yarway traps have already been installed, 


Try a Yarway for free in your own plant. Your nearest 
distributor will supply it. For name, or free bulletia 


write to... 


YARNALL-WARING COMPANY 
109 Mermaid Ave., Philadelphia 18, Pa. 


Stomnless Stel Box, 
7 Se 
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eee Lubricate 
with TEXACO 
REGAL OILS (R20) 


With production demands at their peak, unscheduled shut- 
downs simply must be avoided. Your best bet for getting rid 
of these worries is to lubricate your turbines with Texaco Regal 
Oils (R&O). Texaco Regal Oils were world-famous turbine oils 
long before rust- and oxidation-inhibiting additives were developed. 
Today, with these additives, plus special processing to prevent foaming, 

Texaco Regal Oils (R & O) far outclass any ordinary turbine oil. 
Texaco Regal Oils (R&O) are the turbine lubricants with the “extras.” 
Extra resistance to rust, sludge and foam . . . extra protection for bearings and 
assurance of sensitive and alert governor action . . . extra-long oil service life. All 

these add up to a greater margin of safety and lower maintenance costs. 
Texaco Regal Oils (R&O) are available in proper viscosities for all operating condi- 
tions and are approved by leading turbine builders. 
Let a Texaco Lubrication Engineer guide you toward efficiency and economy throughout your 
power plant. Just call the nearest of the more than 2,000 Texaco Distributing Plants in the 48 States, 
or write The Texas Company, 135 East 42nd Street, New York 17, N. Y. 


TEXACO Regal Oils (R&0) 


FOR ALL TURBINES 


TUNE IN . . « TEXACO presents MILTON BERLE on television every Tuesday night. See newspaper for time and station. 





